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The World’s Best Economic Missionary 


Ties were people in some dark corners of the earth who looked 
with admiration upon their first kerosine lamp in the year 1953, 
There were others who gazed with wonder at tractors turning 
deep furrows on land that had known only beasts of burden since 
the world began. Millions lifted their faces to watch metal birds 
weave a net to hold long distances in close communication and 
build air roads of trade and commerce. 

The world’s standard of living was on the rise — in some places 
an imperceptible move, in others, yeasty expansion. 


And what brought these hard won advances in economic 
progress? What aided the human race in its eternal fight 
against enslaving drudgery? 


Petroleum is the modern basis for economic well being. The 
industry pushed onward its mission to provide man with the 
energy that frees him from heavy toil for more rewarding tasks. 

All branches of the industry are bound in its missionary spirit 


—from the business diplomat who obtains the exploration f 


license to the salesman who persuades his customer to buy kero- 
sine instead of tallow. 

In 1953 operators went into 115 nations and territories, about 
40 more than at the end of World War II. Landmen signed 
exploratory agreements in Turkey; geological crews trekked 
through jungles on reconnaissance in the Philippines and a mag. 
netometer crew surveyed Papua by air. 


Operators were drilling in the Camerouns; flew a rig from§ 


Oklahoma to Athens for a wildcat in Greece; built a giant pipe 
line to free the closed-in oil of Canada; pulled high distillation 
towers upright on the desert sands of Aden; found a dozen fields 
in Germany that Hitler would have given a kingdom for; topped 
countless failures with discovery of the first field in Sicily; and 
discovered oil peace in Iran was a new reservoir of problems. 

Australia was electrified by the first oil field after 50 years of 
dry holes. Promise of oil development on the Fifth Continent. 
which is 11 times bigger than Texas, put new zest into business. 
A first oil discovery is hard to beat for economic vitamins. 


These are some of the feats performed by a pushing, 
growing, capitalistic, crusading free petroleum industry. 
The Communist industry was working under wraps but oil 
production in Red territory was estimated at less than one- 
tenth production in the free world. 


The year 1953 was a season of ample supply but the steady 


step-up in world consumption of oil products kept the petroleum 


industry seeking all over the earth for future supplies. 


For if you’ve once had a kerosine lamp, you'll seek more 
light. If you’ve once watched food multiply in the wake of 
a tractor, you'll have less patience with famine. 


The world is in the market for a higher living standard ané 
the free petroleum industry — more than any other industry — 
is showing the world how to find it. — Ernestine Adams 
Standard 
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Cuts 18 inch trees in 18 seconds — Cuts trees 4 feet or more in diameter 


Here is the highest quality, lightweight chain saw at power. Powerful enough to do the job faster... light 
the lowest possible cost. It’s the new Homelite Model —_ enough to make the job easéer...this new Homelite 
17...the mighty mite of chain saws...theonlysaw will save time, save money and cut labor and operat- 
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: Built and backed by Homelite, manufacturers of high 
S1ness. 


powered lightweight gasoline engine driven units for 
more than thirty years, this sturdy, dependable saw 
will out-perform and oxt-last any other saw its size or 
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8 price. Makes every type of cut . . . notching, felling, 
try. eae : : : 
“Oil limbing, bucking, boring and undercutting. Operates 
is in any position... cuts right, left, up, down, or upside 
mne- down. . . without carburetor adjustment or loss of 
power. Available with 14” to 38” straight blades or 
steady 14" and 18” plunge cut bows. 
HOMELITE CORPORATION, 4703Riverdale Ave., Port Chester, N. Y. 
Canadian Distributors: Terry Machinery Co., Ltd., 
10re Send coupon Toronto, Montreal, Vancouver, Ottawa. 
0 of today for [] Please call me about a free demonstration 
more information CT] Please send me illustrated bulletin L-920 
or free [_ ] Please send me name of nearest Homelite dealer 
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Texas Oil Allowables Up 


Texas is producing 159,266 bbl more 
of oil per day in March than it did in 
February by order of the Texas Rail- 
road Commission. Permissible flow 
was set at 2,982,416 bbl daily, with 
increase achieved by allowing 18 days 
production statewide. Increase was 
granted despite request of majority of 
oil purchasers for only 17 producing 
days. 

In New Mexico, the state’s Oil Con- 
servation Commission announced its 
production rate is the same as Febru- 
ary. 


xk 


Esso Imports Down 

Esso Standard Oil Company and 
Esso Export Corporation, affiliates of 
Standard of New Jersey, have reported 
fuel oil imports were reduced in 1953 
by 2,300,000 bbl as compared with 
1952. Esso Standard also reported 
crude oil imports in 1953 were 15 per 
cent below those of 1952, and added 
that its current rate of imports for 1954 
is below the average of 1953. 


x k * 


Puerto Rico Refinery 

Building of Puerto Rico’s, first refin- 
ery is underway near San Juan for Car- 
ribbean Refining Company. It will have 
a capacity of 100,000 bbl per day, and 
will produce gasoline, fuel oil, distil- 
lates, and LPG. Project includes fluid 
cat cracking facilities, catalytic poly- 
merization unit, gas recovery unit, and 
crude and vacuum distillation equip- 
ment. 


x k * 


Oil Experts in Iran 

Eight major world oil companies 
have sent representatives to Iran, to 
study ways of getting the paralyzed 
Abadan refinery installations in opera- 
tion. Twenty foreign oil experts, includ- 
ing eight American, will report on what 
it will cost to put the refinery in opera- 
tion again, after having been shut down 
almost three years. 


x *k * 


New Gas Tax Plan 

Texas Attorney General, John Ben 
Shepherd has announced a new gas tax 
plan to replace the one declared in- 
valid by the Supreme Court. Approxi- 
mately $25,000,000 is being paid back 
to some 130 pipe line companies who 


A-14 


ee, 


Digest of News and Commen; 


had paid the gas gathering tax under 
protest and filed suit to recover. Tem- 
porary plans with which to replace the 
law include: A levy of 1.5 cents per 
1000 cu ft; (2) amend state’s gas con- 
servation law to declare that purchasers 
must pay production tax if price of gas 
is below 10 cents per 1000 cu ft, and 
(3) a law to take effect only if other 
two are contested, which would estab- 
lish a state wide 10-cent per 1000 cu ft 
minimum price for gas at the well. 


xk k * 


First Oil in Nevada 


Nevada’s first oil has been brought 
in by Shell Oil Company, in Nye 
County. Well is No. 1 Eagle Springs 
Unit, which on a 4-hour test, flowed 30 
bbl of 26 gravity oil from a depth of 
6453-6533 ft. Well is still testing. 


kkk 


Leases on Indian Land 

Fort Berthold Indian Reservation re- 
ceived $339,096 for oil and gas leases 
on 15,228 acres in Newton, North Da- 
kota recently. Most of acreage was in 
Dunn and McKenzie counties, where 
nearest oil activity is Carter-Sinclair- 
Socony’s No. 1 Lockwood, wildcat, 
which has recovered a show of free oil. 


kk 
Make Oil Rules Early 


South Dakota oil men held special 
conference recently to help draft ade- 
quate oil laws and regulations for the 
state. Only one oil well to date has been 
brought in in South Dakota, the Shell 
Oil Company No. A-1 State, in Hardine 
County, which was completed for an 
estimated 10 bbl an hour. Purpose of 
the meeting was to amend present rules 
and regulations and make recommend- 
ations for news ones. 





SOUR GRAPES 


The GSI Payroll Department 
mailed a Withholding Statement to 
a young man named Juan Deleon 
who worked only one day on a 
crew at Laredo, Texas. A few days 
later the Payroll Department re- 
ceived a personal check from Juan 
covering the entire amount of his 
earnings. Even the Payroll Depart- 
ment is breaking even these days. 


The Grapevine, company publi- 
cation of Texas Instruments Cor- 
poration. 
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Refiners Wait for Spring 
If gasoline stocks continue to pile up 
at the rate they have been going, it js 
entirely possible that gasoline prices 
will tumble in the near future. Ope 
bright spot for refiners, however— 
spring is just around the corner and 
tourists are expected to turn out ip 
bigger numbers than ever this year. 


k k 
OU Fellowships Renewed 


Five fellowships were renewed and 
will be available to graduate petroleum 
engineering students at Oklahoma Uni- 
versity next year. Fellowships, worth 
$10,800 a year, are financed by Lane. 
Wells, Sinclair Refining, Stanolind Qj 
and Gas, Humble Oil and Refining, and 
Shell Oil. 

x & @® 


World Petroleum Study 


The foreign petroleum supply com- 
mittee of 14 oil companies is complet 
ing a new study of world supply and de- 
mand for oil this month. The committee 
has been functioning under anti-trust 
laws and can do so as long as Petroleum 
Administration for Defense is in exist- 
ence. As soon as the report is complete- 
ly finished, PAD will go out of busi: 
ness, it was reported. 


kk 
Oil Imports Attacked 


Charlton H. Lyons, vice president of 
Independent Petroleum Association of 
America, has suggested graduated tar- 
iff on oil imports as means of relief for 
domestic producers, Also speaking on 
situation of oil producers under present 
oil imports rate, William M. Vaughey, 
IPAA president, said that imports had 
already reached a damaging level, as 
imports are “supplanting rather than 
supplementing” domestic production. 


* * * 
Big Line Idea Under Study 


At the present time it doesn’t seem 
likely that private enterprise will be 
building a “giant inch” pipe line for the 
Gulf-East Coast, to carry natural gas 
in peacetime, but oil in event of wat. 
Two meetings were held recently be 
tween officials of PAD and a 7-man gas 
industry group appointed by PAD to 
study the proposal, but nothing was 
gained. One unsolved problem pre- 
sented by the gas industry is how would 
it supply its consumers if the gas sup- 
ply were suddenly switched to oil i 
time of emergency. 
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Hammarlund equipment — 
centralizes control, — 
ups man-hour output! 


A careful review of operations within your plant may dis- 
close the fact that a variety of functions are inefficiently 
handled manually ...turning “off” and “on” valves, 
switches, or operating other controls at remote points. 
‘Perhaps the persons performing these functions do so 
only after receiving telephoned orders from a central 
dispatch point, and otherwise have little else to do. 
Shift these men to more worthwhile activities. Their 
former duties can be handled direct from the central con- 
trol point by use of highly-relidble Hammarlund remote 
control equipment. This all-electronic system requires 
only one telephone circuit (or microwave-.or radio circuit) 
to each remote point for complete control and metering 
of all your required operations. 
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Refineries, pipelines, utilities, railroads and other indus- phil I. 

trial organizations who have need for centralized control r on ae 2 

of their wide-spread operations are finding that Hammar- om &: e 

lund has a remote control system to fulfill their needs. Tr 

These systems are now in operation by’many progressing zw 

industries — a listing is available on request. S509 
Two basic factors, carefully pre-determined for the : * 

equipment, were flexibility and versatility. Because it is 

designed on the building-block principle, using standard 

service-proven sections in the most efficient combina- 

tions, great flexibility has been achieved. For all practical 

purposes, each customer gets a custom engineered instal- 

lation at a standard system cost. 


Fill out and send the coupon below, or write immediately 
for detailed information on how you can cut your operat- 
ing costs by using Hammarlund Remote Control and Sig- 
naling Equipment. If you send a brief description of your 
requirements, Hammarlund engineers will analysis them 
and suggest the most efficient system. No obligation, 
of course. 


Hammarlund Company 
460 W. 34th St., New York City 


Please send me detailed literature describing your 
Industrial Remote Control Systems. 


(1 | am sending a brief description of my requirements. 


Op HAMIMARILUND 
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Lower Gasoline Bills 

Practical ways of producing 98-oc- 
tance gasoline promise huge savings in 
American motorists’ fuel bills, William 
P. Holaday, director of Socony- 
Vacuum laboratories, told a Society of 
Automotive Engineers group. A billion 
dollars annual savings will be possible 
when 98-octane gasoline is matched 
with 10 to 1 compression ratio engines, 
he added. 


* * * 


Oil Import Study 


Further study of the oil import prob- 
lem is foreseen by many oil men. This 
would hold off any government regula- 
tion of the industry’s import situation 
and give oil companies an opportunity 
to work it out, but at the same time 
would allow oil to be imported with 
duty at 5.25 to 10.5 cents per barrel, 
lowest in 22 years. Present tariff act 
expires in June, but is expected to con- 
tinue with little changes. 


kt wk * 
Fellowship Value Raised 


Magnolia Petroleum and Socony- 


Vacuum Oil Company have announced 
they are increasing the value of re- 
search fellowships from $2000 to a 
maximum of $3000 each in the coming 
school year. Under the new plan 
schools will receive $750, married men, 
$2250, and single men $1750. 


* * * 


Personal Incomes High 


Commerce Department has reported 
that personal income in the U.S. last 
year hit a new record high — $284.5 
billion, 6 per cent above the previous 
record set in 1952. December’s annual 
rate was $285 billion, $1 billion lower 
than November, but about $4 billion 
higher than December of 1952. 


B-A Meets in U. S. 


For the first time in the company’s 
history, British American Oil held its 
first board meeting in the U.S. recently. 
Meeting was held in Dallas, Texas, 
where The British-American Oil Pro- 
ducing Company, wholly owned sub- 
sidiary, moved its headquarters in 
1952. Ole Berg, Jr., president, told the 
group in Dallas that Canadian oil de- 
mand is expanding 10 per cent an- 
nually, and 1954 was expected to show 
an increase. Canada’s oil output rose 
32 per cent in 1953, Berg reported. 


xk ok * 
All Eggs in One Basket? 


An all-out attempt is being made to 
put oil unions under one head to en- 
hence their collective bargaining power. 
Representatives of the various unions 
recently met in Philadelphia with A. O. 
Knight, CIO president, as most ardent 
worker in the deal. Object is to organ- 
ize oil workers of U.S. and Canada in 
the same way as the coal workers of the 
U.S. are organized, so that they will 
have greater influence in the industry. 
Some independent unions tried unsuc- 
cessfully to oppose discussion of a pro- 
posed constitution of the new union. 
Possibility of infiltration into establish- 
ed unions by the new union was raised. 


* * * 


Big Expansion Seen in 1954 

Standard of California is planning 
to make 1954 the biggest year in its 
history with plans to spend $275,000,- 
000 on plant improvement and explora- 
tion, R. G. Follis, board chairman, re- 
ports. This is more than $50,000,000 
above last year’s outlays. About two- 
thirds of the projected amount will be 
spent on search for new oil reserves 
and development from existing fields. 


a 





__. What they said!... 


onal 


“The primary example 
of the lack of a conserva- 
tive (oil) program is the 
1947 peak rate of manv- 
facture of residential oil 
burners—while it is likely 
that many of them will 
never burn oil—because 
oil is getting too expensive 
and scarce.”’ 





From “Economics of Oil,” June 1948, 
Robert R. Nathan, chairman; Lauchlin 
Currie, Leon Henderson, Isador Lubin, 
Randolf Paul, directors. 

















Federal debt graph as shown by U. S. Treasury Department 


Monthly Business Review 





FEDERAL DEBT 
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Tax Benefits 

Tax depletion allowance on oil and 
gas income will not be pared this year, 
observers believe. House Ways and 
Means Committee reported that de 


pletion had no place in treasury’s tay N 
revision plans. Also the President asked § operat 
for lower income taxes on foreign § “derric 
earnings in his annual budget message, design 
If such taxes were lowered it could 

save the oil companies millions of dot § ‘Fe Pe 
lars a year. mast’’ 


* * * 


Return to Private Domain 

The Navy has expressed its willing 
ness to let go some 49,000,000 acres in 
Alaska under Federal control and make 
them available for private oil explora 
tion. Senator Butler, chairman of Sen- 
ate Interior Committee, told Interior 
Secretary McKay recently the policy 
of keeping oil in the Naval Petroleum 
Reserve for government in case of 
emergency is an “outworn policy” and 
the land should be opened for private 
development at the earliest date. 

















* * * 





150, 

Oil Earnings Make Record | 
Net oil company earnings set a NeW B the Car 
record in 1953, according to reports I B wide fy 
at this time. The 30 companies 00 & ppag jo 
which a statistical record is kept by drum M 


Chase National Bank, are expected to 
have a total income of $2,155,000,000, 
about 6 per cent above 1952, and 3 
per cent more than the previous record 
of 1951. Increased sales and slightly 
higher prices contributed to this higher 
earning record. Eugene Holman, chait- 
man, Standard Jersey, and K. & 
Adams, chairman, Phillips, have ¢x- 
pressed their belief that 1954 will re 
main at the same high level. 
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a Gan an extra day’s drilling EVERY week with this fast- 
vill | — moving Cardwell “Trailermast.” Gives you the maximum in 


use | portability, rig-up speed, and safety. Cardwell has delivered 
sive | § 44 of this type rigs for drilling and workover operations 
throughout the world. Repeat orders have come in from satis- 
1948, | & fied owners. 


chlin 
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This 96-foot “Trailermast”’ (tall enough for mousehole 
—— F connections) is moved complete with a 5,000-foot single engine 
draw works, and with mast and block fully reeved up. No guy 
lines are required except wind lines and stabilizing lines to pipe 
oil and rack. This means you can save hours of rigging up and tearing 
7 down on every well. 


vom Note the unobstructive view of the driller makes faster 


tasked § operation and greater safety possible. The big 16’ x 16’ 
foreim § “derrick’’ floor provides ample working space. The specially 
"ae designed trailer eliminates the use of ramps and the substruc- 
of dot — ture permits blowout preventers up to 10 feet high. The “Trailer- 


mast’ can be used for workover or drilling. 
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8 NW The Cardwell 151 “Trailermast” is 8 feet 
orts wide, has 12-6 road height, and 57’-3” 
ues O00 J toad length. Total weight with double 


=a 7 drum Model L draw works is 59,380#. 
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THE career of William Henderson 
Pinckard has two aspects—petro- 
leum and “extra curricular” activi- 
ties. Both areas indicate that this is 
not a man who operates in small 
compartments. 

The oil background began in 1917 
when young Pinckard joined the 
Port Arthur refinery of The Texas 
Company. Within a short time he 
began his extensive foreign training 
which is so important to a company 
like Caltex, whose installations cover 
four continents. Assigned to the Phil- 
ippines, he attended Officer’s Train- 
ing Camp at Fort McKinley and be- 
came Captain of the First Philippine 
Division. 

In 1922 he went to Shanghai as 
managing director of The Texas 
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Company’s lubricating sales division 
and two years later he was named 
assistant general manager of The 
Texas Company in China. Shuttling 
back to the Philippines, he was ap- 
pointed managing director there and 
to complete the circuit he went to 
China as managing director in 1932. 

The big change came in 1936 
when the California Texas Oil Com- 
pany, Ltd., was organized. Pinckard 
participated in the formation and 
was named special representative of 
the president of Caltex and The 
Bahrain Petroleum Company Ltd. 
and managing director of Caltex in 
Australia. 

The next three years were spent 
in India as manager of the Asiatic 
division directing the entry of Caltex 
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WILLIAM HENDERSON PINCKARD 
President 


California Texas Oil Company 


into that market and organizing Cal- } 
tex (India) Limited. In 1940, Pinck- 
ard came to New York and wa 
elected vice president and director 0 
California Texas Oil Company Ltd 
Five years later he became pres 
dent. In 1950 he was elected chai § 
man of the board of directors, super 
vising Caltex international opere 
tions in production, refining, and 
marketing of petroleum. 

Pinckard’s parallel career include 
tennis (years ago) at which his int: 
mates dubbed him “The Champ.” lt 
China, he played polo. More recent: 
ly he took to golf. All through the 
years he has employed his excellent 
singing voice to good advantage and 
when pushed, he will play the piano, 
by ear. 
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WE FIND WITH RADIATORS, TOO, .. 
IT PAYS TO 
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Radiator shaking machines are another 
Young pioneering development. Inset 
shows a machine used early in the Con 

pany's history. Modern Young vibratio 

machines have assisted in the develor 

ment of the strongest radiator structure 
known, 











Daily poundings from rough, broken terrain, high speeds, big loads, and high and low tempera- 
tures are a few of the stresses and strains Young Radiators must withstand. Young Radiators have 
been designed to take “in their stride” such torsional stress and sudden shifts of mass. These 
unusually rugged, high-strength Radiators were developed, in part, from Young laboratory shaking 
machines capable of duplicating the most rigorous conditions imaginable. Test Radiators filled 
with water, and pressure-capped at 8-10 psi, are vibrated up to 1600 cycles per minute! From such 
tests have come Young-engineered vibration control mountings, restraining core side baffles, corner 
web reinforcing and many other stiffening structures that add extra life to the unit. Write today 






















































1g Cal: for further details on Young Radiators for improved heat transfer; there is no obligation. 
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ry Ltd. 
presi YOUNG RADIATOR COMPANY DEPT. 214C, RACINE, WISCONSIN e PLANTS AT RACINE, WIS. AND MATTOON, ILL. 
chait OIL FIELD REPRESENTATIVES 
— J. R. MEEK COMPANY, 1341 S. Boston St., Rm. 109, Tulsa. JONES & LAUGHLIN STEEL CORP., Supply Div., 106 Main St. 
opera: FLOURNOY & EVERETT, INC., 5043 Santa Fe Ave., Los Angeles. Bradford, Pa.; Union Commerce Bldg., Cleveland; 401 Liberty St 
y, all HAROLD J. YOUNG, 206 Montgomery Bidg., Muskegon. Gateway Center, Pittsburgh; Clarksburg, W. Va. 
Other Representatives in Principal Cities See the Yellow Pages of Your Phone Book 
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PETROLIC PERSONALITIES’ 





DICK SNEDDON 


TROUTS ARE BIG IN OKANAGAN 


In a western hostelry of high repute it was our pleasure 
recently to run into a trio of right interesting people from 
the Land of the Maple Leaf, all of them more than usually 
successful in this colorful enterprise we call the petroleum 
business. First of the group was youngish looking Syd Mc- 
Donald from Albermont Petroleum, Ltd., Calgary, Alberta, 
who was born in our old stamping ground, Edmonton, and 
knew or at least knew of, the very lovely lady, Mrs. Secord, 
who in wartime was our hostess during a year and a half 
up in what has since become the northwestern oil metropolis. 

Syd is a graduate of the Colorado School of Mines in 
geology who became a victim of the oil lure at the time of 
the Leduc discovery. He organized Albermont in 1952 and 
is now vice president and a director of the firm. In his spare 
moments he likes to hie into the interior of British Columbia 
and indulge his prowess with the rod and reel. He tells us 
that the trout are so big in Lake Okanagan it’s smart to take 
along a six shooter when you go fishing just to calm them 
down after they are out of the water. 


OF THE KALIPH OF KITTIMAC 


Next in the group was Bob Campbell of Vancouver, B. C., 
who came to Canada from England in 1911 and has never 
regretted the move. He is founder and currently a director 
of Midwestern Gas Company, Ltd., and is widely known 
and much admired out in the Canadian west. Bob was en- 
gaged in engineering construction of diverse types for many 
years but began to concentrate on the oil business in 1951. 
He participated in the organization of Kittimac Contractors. 

He has also been involved in the contract drilling business 
at various times and at the moment is in the oil business in 
a very substantial way. Bob, we are told, is a blackjack 
sharpie and knows more ways of counting 21 than Albert 
Einstein. He is also an addict of the rod and reel. 


SOONER MAKES GOOD IN NORTHWEST 


Completing the trio was Wilbur Linn Griffith, native of 
Enid, Oklahoma, and graduate of Oklahoma University. 
Wilbur began his oil career with Gulf Oil at Tulsa in 1926 
as a considerable attache of the production department and 
later became chief scout in the Mid-Continent division. He 
founded his own company in 1945. He organized and is now 
president of Canadian Prospects, Ltd. 

Extra-curricularly, he is the largest individual farmer in 
Canada, and on his property, 85 miles east of Calgary last 
year harvested a neat and mighty profitable 250,000 bushels 
of wheat, which ain’t hay. 


A CATFISH DINNER AND A COON HUNT 


Via the grapevine we hear amusing tales of a convocation 
of Lufkin Foundry and Machine people from diverse parts 
of the country. It is said that their days were devoted to a 
succession of constructive and altogether serious sales meet- 
ing at which Pete Little was the presiding genius and much 
that was worthwhile was accomplished. But the evenings— 
oh boy, and whoops, my dear! They were given wholly to 
various form of whingdingery and whoopeeism, and leading 
was the ebullient Ed Trout. 

How he comported himself at a Piney Ridge catfish din- 
ner and a later coon hunt on the Sonny Kurth ranch makes 
right good listening. Our Piney Ridge operative tells us that 
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during a joust of African golf following the aforesaid dinner 
Ed lost his metaphorical trousers to an itinerant fiddle 
named Vic Fawcett who up to this time had never playeg 
anything more exciting than “The Turkey In The Stray; 
Then on the coon hunt, Ed fell in a brier hole, got his com: 
pass mudded off, and to add insult to injury, brought the 
wrong caller with him. ; 

The result was that when he blew a sweet note on his cog 
kazoo, up wandered a portly goose, saying, “Beg pahdg 
suh, is they somepin ah kin do fer yuh?” Among those 
tending from distant places were Benny Sargent, Caracas 
Venezuela; Charlie Dyler, manager of Canadian affairs fro 
Edmonton; Al McConville, Vic Fawcett, and Bob Spaulding 
from California. 


HITHER AND YON 


By way of last minute roundup, the Western Pipe Line 
Club met recently at the Sierra restaurant near Bellflower 
California, and under chairmanship of Frank Coyle, curregf 
prexy, enjoyed an evening of unalloyed pleasure. Principal 
speaker was George Supple, vice president of General Pel 
troleum. . 

From Sao Paula, Brazil comes a brief note from Ma 
Gardner, the Lane Wells chap, telling us among other thingy 
that Jack “Red” Lewis of Drillex is foraging around his area 
Last we heard of Ben Mater, the Baker Oil Tool ambassm 
dor, he was looking up friends in the Hague. Bart Gillespie 
has been appointed vice president and general manager of 
Oilwell Operations, Ltd., in Calgary. Charlie Dodson, part 
ner in the consulting firm of Stanley, Stolz, and Dodson, Log 
Angeles, has accepted a position as petroleum engineer with 
the National City Bank of New York. 


= 





On the Oil Front 


“ EVERY DOGGONE PLACE | DIGs--PIPELINES L” 
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Inquiry From Trieste 
To The Petroleum Engineer: 


In “The Petroleum Engineer” of 
October 1953, I have read with the 
greatest interest your article on the 
propane fractionator which was re- 
cently put on stream by the Sinclair Re- 
fining Company at Wellsville, New 
York, by Eugene B. Brien, your East- 
ern editor. 

In our Trieste refinery we have a 
propane deasphalting unit for produc- 
ing bright stock, and we were thinking 
since quite a while of the opportunity 
of separating the resins into several 
fractions, which might find an interest- 
ing use. 

I should be much obliged if you 
would kindly let me have some infor- 
mation about the characteristics of the 
resins obtainable by the new system 
and about their use, that is which in- 
dustries might get interested in pur- 
chasing such new products. Any in- 
formation on the subject will be much 
appreciated. 

T. L. de Pastrovich. 
Societa Per Azioni Tecnico 
Industraile 
Trieste 


Invite More Inquiry 
Dear Mr. Pastrovich: 


I have received letter of December 
30, 1953. I have sent a copy of your let- 
ter to the two companies my story on 
propane fractionation concerned, Sin- 
clair Refining Company of New York, 
and The Fluor Corporation, Los An- 
geles, and requested them to provide 
you with whatever information they are 
able to give you. Let me thank you once 
again, sir, for your interest. Know that 
we are always most happy to do our 
best to supply you with any informa- 
tion relative to petroleum production 
or refining. 

Eugene B. Brien. 
Eastern Editor 
The Petroleum Engineer 


Deep Data 
To The Petroleum Engineer: 


Not wishing to be without your 
journal, my renewal check for two 
years. 

Well, just as I was fussing for speech 
data as to just when and where we 
drilled 10,000, 15,000, 20,000 ft down, 
along comes Ernestine Adams’ annual 
list, praise be! Very excellent data. 

W. B. Beatty. 
Stanford Research Institute 
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Difference of Opinion 
To the Petroleum Engineer: 


I am writing in regard to your article 
entitled “Catalytic Polyforming of Gas 
Oil” which you presented at the Los 
Angeles meeting of the American 
Chemical Society last March and which 
appeared in the September 1953 issue 
of “The Petroleum Engineer.” 

In this article you conclude that poly- 
forming gives an octane number aver- 
aging 6-7 units higher than catalytic 
cracking. This conclusion is based on 
a single run with Houdry catalyst at 
atmospheric pressure and at a tempera- 
ture of 425 C (798 F); the octane num- 
bers obtained were 72.8 F-2 (ASTM) 
and 79.3 F-1 (Research). 

These results are completely at vari- 
ance with our experience and with data 
in the literature. Olsen and Sterba 
(Chem. Eng. Progress, 45, 11, 692 
(1949)) show octane ratings of 79 F-2 
and 88 F-1 for cracking a Mid-Conti- 
nent gas oil at 800 F. Although this 
feed stock may differ slightly from the 
one you used, we have observed, in 
general, that feed stock has very little 
effect on the octane numbers obtained 
in catalytic cracking. Thus at the same 
temperature your octane ratings are 6 
to 10 units low. Furthermore, in nor- 
mal catalytic cracking operations, tem- 
peratures are maintained at 900 F or 
above, giving octane numbers of 81 to 
82 F-2 and 94-95 F-1 with this feed 
stock. In this case your results are 9 to 
15 units low. 

Thus, it would appear that your con- 
clusion is in error and that catalytic 
polvforming actually does not give bet- 
ter results than regular catalytic crack- 
ing. In fact, very few of the polyform- 
ing octanes look as good as those we 
have obtained in catalytic cracking. It 
is hard from this distance to suggest 
just why you obtained poor results 
with silica-alumina catalyst at atmos- 
pheric pressure. Possibly the equip- 
ment was set up so that a large amount 
of thermal cracking occurred before 
the gas oil entered the catalytic zone. 

As a constructive suggestion, it 
would appear desirable that you con- 
duct further experiments under regular 
catalytic cracking conditions to deter- 
mine how to obtain results in your unit 
that are more typical of this process. 
Then the most promising runs under 
“polyforming” conditions might be re- 
peated and it would be possible to deter- 
mine the improvement, if any, obtained 
on polyforming. We are certainly anx- 
ious to know whether such an improve- 
ment does exist and I think it would be 
wise for you to try to follow up this 


point rather than leave the situation jp 
a state of confusion. 
A. L. Conn. 
Standard Oil of California 
Whiting, Indiana 
Editor’s Note: Above letter wa 
addressed to Professor Lloyd Berg, 
His reply is below.) 


To Dr. Conn: 


We concluded that catalytic poly. 
forming gave an octane number ip. 
crease of 6-7 units higher than catalytic 
cracking when both were carried out 
in the same fixed bed unit. This was 
not based on “only one run” but, a 
stated in our article, was taken from 
over two hundred experimental runs 
One run is presented in the paper a 
being representative, our intention be. 
ing not to try to publish the complete 
data from all two hundred. We decided 
that to be comparative, catalytic crack- 
ing and catalytic polyforming should 
be done in the same manner, which we 
did—fixed bed. The article of Olsen 
and Sterba which you cite deals with 
fluid catalytic cracking and therefore 
we don’t believe the octane ratings they 
obtained can be readily compared with 
our fixed bed results. We recognized 
that fluid cracking gave octane ratings 
equalling or exceeding those which we 
obtained by fixed bed catalytic poly- 
forming and that is the principal rea- 
son why the sponsor of this work (Phil- 
lips Petroleum Company) did not put 
catalytic polyforming into commercial 
operation. The sponsor and we consid- 
ered for a while the possibility of in- 
vestigating catalytic polyforming in a 
fluidized system, but the practical dif- 
ficulties and the high cost of building a 
fluidized system to operate at 500-1500 
psig made us decide against making the 
attempt. 

I know of no experimental work hay- 
ing been done on catalytic polyform- 
ing in a fluidized bed and if you feel it 
has promise, know of no reason why 
you could not attempt it. 


Lloyd Berg, Professor. 


Montana State College 
Bozeman, Montana 


Wants Oklahoma Issue 
To the Petroleum Engineer: 


Would you please send me the De- 
cember, 1953, copy of The Petroleum 
Engineer. This is a very interesting 
number and I desire to send a copy of 
it to a young geologist. 

Arch H Hyden. 
Vice President 
Skelly Oil Company 
Tulsa, Oklahoma 
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MEETINGS 





June 3-4—Pennsylvania Grade Crude Oj 


* 





March 8-10—American Institute of Chem- 
ical Engineers, Statier Hotel, Washington. 

March 8-10—Oil Industry Information 
Committee, Houston, Texas. 

March 15-17—Mid-West Gas Association, 
annual meeting, Fort Des Moines Hotel, Des 
Moines, lowa. 

March 15-19—National Association of 
Corrosion Engineers, annual meeting, 
Kansas City Municipal Auditorium, Kansas 
City, Missouri. 

March 16-17—Gas Conditioning Confer- 
ence, North Campus, University of Okla- 
homa, Norman, Oklahoma. 

March 17-19—American Petroleum Insti- 
tute, Division of Production, Mid-Continent 
District, Skirvin Hotel, Oklahoma City. 

March 24-April |—American Chemical So- 
ciety, Municipal Auditorium, Kansas City, 
Missouri. 

March 25—National Industrial Confer- 
ence Board, Ambassador Hotel, Los An- 
geles, California. 

March 25—Petroleum Accountants So- 
ciety of Los Angeles, Hote! Statler, Los 
Angeles, California. 

March 26—American Chemical Society 
and Sabine Area American Institute of 
Chemical Engineers, joint session, Beavu- 
mont, Texas. 

March 27—North Texas Oil and Gas As- 
sociation, annual meeting, Kemp Hotel, 
Wichita Falls, Texas. 


March 29-31—Western Petroleum Refiners 
Association, annual meeting, Plaza Hotel, 
San Antonio, Texas. 


April 4-6—Texas Independent Producers 
and Royalty Owners Association, Rice 
Hotel, Houston, Texas, 


April 5-7—American Society of Lubrica- 
tion Engineers, Netheriand-Plaza Hotel, 
Cincinnati, Ohio. 


April 6-8—Petroleum Industry Electrical 
Association, annual meeting, Baker and 
Adolphus Hotels, Dallas, Texas. 


April 8-9—American Petroleum Institute, 
Division of Production, Rocky Mountain Dis- 
trict, Casper, Wyoming. 

April 8-9—Instrumentation Conference, 
second annual, Louisiana Polytechnic Insti- 
tute, Ruston, Louisiana. 


April 11-14—American Oil Chemists So- 
ciety, annual meeting, Plaza Hotel, San 
Antonio, Texas. 


April 12-15—Society of Automotive Engi- 
neers, national aeronautics meeting, Statler 
Hotel, New York, New York. 


April 12-16—American Association of 
Petroleum Geologists, Society of Eco- 
nomic Paleontologists and Mineral- 
ogists, and Society of Exploration Geo- 
physicists, annual meeting, St. Louis, Mis- 
souri, 

April 13-15—Southwestern Gas Measure- 
ment Short Course, University of Okla- 
homa, Norman, Oklahoma. 

April 14-16—National Petroleum Associa- 
tion, 51st semi-annual meeting, Cleveland 
Hotel, Cleveland, Ohio. 

April 20-23—American Gas Association 
Distribution, Motor Vehicles, and Corrosion 
Conference, Mount Royal Hotel, Montreal, 
Canada. 

April 21-23—Natural Gasoline Associa- 
tion of America, annual convention, Baker 
Hotel, Dallas, Texas. 
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April 22—IIlinois Oil and Gas Association, 
annual directors meeting, Hotel Emmerson, 
Mount Vernon, Illinois. 

April 22—Petroleum Accountants Society 
of Los Angeles, Oakmont Country Club, 
Glendale, California. 

April 26-28—Southern Gas Association, 
annual convention, Houston, Texas. 

April 26-28—American Gas Association, 
National Conference of Purchasing and 
Stores, Henry Grady Hotel, Atlanta, Georgia. 

May 2-4—Independent Petroleum Asso- 
ciation of America, midyear meeting, 
Cosmopolitan Hotel, Denver, Colorado, 

May 3-5—American Petroleum Institute, 
Lubrication Committee, Skytop Lodge, Sky- 
top, Pennsylvania. 

May 3-5—American Geophysical Union, 
annual meeting, National Academy of Sci- 
ence, Washington, D. C. 

May 6-7—American Petroleum Institute, 
Division of Production, Pacific Coast district, 
Statler Hotel, Los Angeles, California. 

May 3-7—American Petroleum Institute, 
Safety and Fire Protection Committees, mid- 
year meeting, Chase-Park Plaza, St. Louis. 

May 9-12—Liquefied Petroleum Gas As- 
sociation, annual convention, Conrad Hil- 
ton Hotel, Chicago, Illinois. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel Philo- 
delphia, Pennsylvania. 

May 10-13—American Petroleum Insti- 
tute, Division of Refining, midyear meeting, 
Rice Hotel, Houston, Texas. 

May 14-15—Interstate Oil Compact Com- 
mission, General Oglethorpe Hotel, Savan- 
nah, Georgia. 

May 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

May 17-19—American Petroleum Insti- 
tute, Division of Marketing, midyear meet- 
ing, Cosmopolitan Hotel, Denver, Colorado. 

May 24-26—American Gas Association 
Production and Chemical Conference, 
William Penn, Pittsburgh, Pennsylvania, 

May 24-27—University of Michigan, Sym- 
posium on Instrumentation, University 
campus, Ann Arbor, Michigan. 

May 27-28—Natural Gas and Petroleum 
Association of Canada, Prince Edward 
Hotel, Windsor, Ontario, Canada. 

May 31-June 5—American Petroleum In- 
stitute, Division of Production, midyear 
committee conference, St. Francis Hotel, San 
Francisco, California. 





NOMADS TO MEET 


New York N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B, Latrobe. 

Houston Chapter, Second Monday of the 
month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, ‘After Five" 
Room, Hotel Tulsa. Secretary, Gilbert 
Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 











Association, 31st annual meeting. Hotel 
William Penn, Pittsburgh, Pennsylvania. 

June 6-11—Society of Automotive Eng}. 
neers, summer meeting, Ambassador ang 
Carlton Hotels, Atlantic City, New Jersey, 

June 9-11—Oil Industry Information Com. 
mittee, Edgewater Beach Hotel, Chicago, 

June 13-18—American Society for Testing 
Materials, annual meeting and exhibits, 
Sherman Hotel, Chicago, Illinois. 

June 17-19—American Petroleum Insti. 
tute, Division of Production, Eastern Dis. 
trict, Greenbriar Hotel, White Sulphur 
Springs, West Virginia. 

June 20-23—American Institute of Chem. 
ical Engineers and University of Mich. 
igan, Institute of Nuclear Energy, Uni. 
versity of Michigan, Ann Arbor, Michigan, 

June 20-24—Canadian Gas Association, 
Banff Springs Hotel, Banff, Alberta, Canadg, 

June 21-25—American Institute of Elec. 
trical Engineers (tentative date), com. 
bined summer and Pacific general meeting, 
San Francisco, California. 

June 27-July 1—Petroleum Equipment Sup. 
pliers Association, Manor Richelieu, Mur. 
ray Bay, Quebec, Canada. 

Aug. 17-19—Society of Automotive Engi. 
neers, international West Coast meeting, 
Georgia Hotel, Vancouver, B. C., Canada, 


Sept. 6-11—American Chemical Society, 


national meeting, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

Sept. 7-8—Association of Desk and Der. 
rick Clubs of North America, annvol 
convention, Banff Hotel, Calgary, Canada, 

Sept. 8-10—Oil Industry Information 
Committee, Chicago, Illinois. 

Sept. 9-11—Interstate Oil Compact Com. 
mission, Omaha, Nebraska. 

Sept. 12-16—American Institute of Chem- 
ical Engineers, Colorado Hotel, Glenwood 
Springs, Colorado. 

Sept. 13-16—American Institute of Chem- 
ical Engineers, Fairmont and Mark Hop- 
kins Hotels, San Francisco, California. 

Sept. 13-24—Instrument Society of Amer- 
ica, International Instrument Congress and 
Exposition and National Instrument Confer- 
ence and Exhibit, Philadelphia, Pennsylvania. 

Sept. 15-17—National Petroleum Associa- 
tion, 52nd annual meeting, Traymore Hotel, 
Atlantic City, New Jersey. 

Sept, 16-17—Mid-Continent Oil and Gas 
Association, Lovisiana-Arkansas Division, 
annual meeting, Roosevelt Hotel, New Or- 
leans, Louisiana. 

Oct. 4-6—Texas Mid-Continent Oil and 
Gas Association, annual meeting, San 
Antonio, Texas. 

Oct. 7-8—California Natural Gasoline 
Association, annual Fall meeting, Anm- 
bassador Hotel, Los Angeles, California. 


Oct. 10-11—American Association of Oil 


Well Drilling Contractors, Biltmore 
Hotel, Los Angeles, California. 
Oct. 11-14—American Gas Association, 


Atlantic City, New Jersey, hotel to be named. 

Oct. 14-17—Permian Basin Oil Show, 
Odessa, TexGs. 

Oct. 25-26—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Tulsa, Oklahoma. 

Oct. 25-29—American Institute of Elec- 
trical Engineers (tentative date), Fall gen- 
eral meeting, Chicago, Illinois. 

Oct. 26-27—Society of Automotive Engi- 
neers, national diesel engine meeting, Stat- 
ler Hotel, Cleveland, Ohio. 

Nov. 1-2—Independent Petroleum Asso- 
ciation of America, annual meeting, 
Shamrock Hotel, Houston, Texas. 

Nov. 8-11—American Petroleum Institute. 
annual meeting, Conrad Hilton Hotel and 
Palmer House, Chicago, Illinois. 
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Into the jungles for oil. Geological camp on the bank of the Klasafet River in north Klamono, New Guinea. Jersey Standard Photo. 
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Round-Up of World Oil Activities 


Petroleum operations spread to 115 nations and territories in 


1953 — Its volume had approximately doubled in only 7 years 


IN the 7 years since this series was in- 
itiated the volume of operations has 
just about doubled in every branch of 
the petroleum industry — exploration, 
production, reserves, refining capacity, 
transportation, and sales. 

The 1946 report covered 78 nations 
and territories where there were oil 
operations; this one covers 115. World 
oil production was 7,500,000 bbl a day 
in 1946; the output in 1953 was al- 
most 13,000,000 bbl a day. 


*Managing Editor. 


ERNESTINE ADAMS* 


Crude oil capacity of refineries 
throughout the world has risen from 
about 7,500,000 bbl a day in 1946 to 
nearly double that amount. Proved 
world oil reserves were close to 120 bil- 
lion in 1953, and this is also about 
double what they were in 1946. Trans- 
portation, including pipe lines and 
tankers, had even greater increases and 
spot shortages from lack of mobility 
and storage facilities disappeared. 


EXCLUSIVE 
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Number of companies involved in 
international oil operations has grown 
also and many smaller firms have en 
tered the field. We have no exact fig 
ures but in 1953 we received informa 
tion about operations outside the U.S 
from a third more companies than we 
did in 1946. Some of these corpora 
tions are combines of from 2 to 8 01 
10 firms organized to pursue opera 
tions in other countries. 

The oil industry today is going al 
most everywhere in the world. Geo- 
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An artist’s impression of the $126,600,000 Anglo-Iranian refinery on 
the Aden peninsula of Arabia. It is already half built. Anglo-Iranian photo 


graphically it went from Siberia to 
southern Chile; alphabetically from 
Aden to Zanzibar, and operationally 
from dickering over exploratory li- 
censes to merchandising petrochemi- 
cals. 

The exploration branch of the in- 
dustry got two outstanding breaks in 
discoveries. Oil operators had been 
trying for 50 years to find oil in Aus- 
tralia. They must have dropped enough 
money to buy half the Fifth Continent. 
Then Caltex teamed up with an Aus- 
tralian company, Ampol, threw its ex- 
perience and money into the pot, and 
came up with a long-sought strike. 

Sicily has had the persistent drilling 
treatment, too. Gulf followed years of 
dry-hole drilling and at the end of 
1953 brought in what appears to be a 
good field. 

Canada’s sane handling of oil de- 
velopment and its rich financial reap- 
ing from the enterprise of its own and 
foreign companies in an open door 
policy, set an example that is being 
felt in the legislative decisions of other 
countries. In 1952 proponents of oil 
development by individual companies 
in Peru used Canada as an example of 
successful operations, and Peru in turn 
has demonstrated the policy pays. 
Turkey followed and now has for sale 
even the fields the government de- 
veloped; already a number of U.S. 
companies have licenses for explora- 
tion. 

The free world is set in the direction 
of oil development by free enterprise 
although Brazil fumbled this year and 
remained a nation closed to foreign 
capital. This may be only a temporary 
situation, 
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Mexico still has hard terms for 
foreign oil companies and, as L. S. 
Wescoat of Pure Oil said at the API 
meeting in Chicago last November, 
Mexico’s expanding petroleum monop- 
oly is the exception that proves the 
rule. Antonio J. Bermudez, in final 
analysis, is probably the exception and 
even he might do a better job with 
domestic competition such as large 
U.S. oil companies meet every day. 

Oil news from the Soviet and its 
satellites is meager. When actual fig- 
ures are given we are inclined to some 
doubt of their accuracy. Beria, to 
whom the oil commissar once reported, 
has been purged. How many will de- 
fend the figures he released? It is not 
unlikely that reports from the tank 
gager On up are on a maximum basis 
and we are skeptical of the accounting 
system of political servants in a totali- 
tarian regime. The small, much head- 
lined oil exports of the USSR are not 
impressive. They are less than the 
amount saved by the Korean truce. 

There was in 1953 an oversupply of 
petroleum products but a glance at the 
curves on world consumption will show 
that demand is racing to meet supply. 
There are not many things you can be 
more certain of than the rising use of 
oil products. 


ADEN 


By mid-June, 1953, the first towers — 
those of an 802 extraction plant — were 
in position at Anglo-Iranian’s 120,000 b/d 
refinery being built at Little Aden. Build- 
ing has begun on all the main plants, in- 
cluding two atmosphere distillation units 
and a 12,000 b/d platformer. More than 
10,000 men are at work on the project, in- 
cluding 1500 British and American tech- 
nicians. Middle East Bechtel has the con- 


tract for the refinery construction. 

An oil port is under construction near 
the refinery at Tawahi Bay by George 
Wimpey and Company. A pipe line jg 
being laid from refinery to the BP bunk. 
ering installation at Aden 19 miles away, 


AFGHANISTAN 
Exploration work is reported in North 
Afghanistan by a combine of French 
interests. 


ALASKA* 

Private companies moved into the 
Katalla-Yakataga area of South Alaska at 
about the same time that the U.S. Navy 
was withdrawing from its petroleum re- 
serve on the north. Some $50,000,000 had 
been spent by the Navy but results did 
not indicate economic development of the 
two oil discoveries near Barrow. No 
money was asked from Congress this year 
for the Alaska reserve. 

The Phillips Petroleum contract for a 
million-acre lease over government lands 
in South Alaska calls for 12 exploratory 
wells over a 10-year period, 6 in the 
Katalla and 6 in the Yakataga district. A 
minimum of $1,200,000 prior to June 30, 
1956, and not less than 40 cents an acre 
annually thereafter is to be spent on ex- 
ploration. Phillips is sole operator of the 
properties and Kerr-McGee has one-half 
interest in the venture and will handle 
the drilling. 

Tons of materials, including a drilling 
rig, have already been landed on the north 
shore of Icy Bay and surface geological 
parties worked all summer, using heli- 
copter transportation. 

A 615-mile 8'4-in. oil products line is 
scheduled to be built in 1954 by US. 
Corps of Engineers from Haines to Fair- 
banks, Alaska. It will cross Canada for 
half its length and supply U.S. air bases 
in Alaska. Cost is above $29,000,000. 


ALBANIA 
Prod. 5000 b/d (?) =. C. 3500 b/d (?) 
A 2500 b/d refinery is reported under 
construction at Cerszic. Development here 
is in the hands of the Communist govern- 
ment and depends on USSR equipment. 
Figures are estimates. 


ALGERIA 

Prod. 1850 b/d 

Southern Algeria is being explored by 
Cie Francaise de Petroles, CREPS, Shell, 
and S.N. REPAL. Two tests drilled by 
S. N. REPAL in the Sahara desert were 
dry. Shell and CREPS have moved in a 
rig to drill. 

Present production is from Oued 
Gueterini field, operated by a S. N. 
REPAL affiliate. 


ANGOLA 


Three tests north of Luanda, West 
African coast, were dry and abandoned 
by Purifina (Belgium). Two were at San- 
tiago, with total depths of 6783 ft and 
5422 ft and one at Elele, in another struc- 
ture, which went to 4442 ft. 

A promising wildcat is drilling at 2624 
ft at Cacoba, in a coastal basin south of 
Luanda. Several oil shows are reported. 

During the last half of 1952 and 1953 
geology parties put in 19 months, gravi- 
timeter, 12 months, and seismograph 
parties, 14 months. 


AUSTRALIA 
First discovery of oil in Australia early 
in December highlighted 1953 news. West 
Australian Petroleum, Ltd., four-fifths 


*See The Petroleum Engineer, June, 1953, 
Pg. B-12. 
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owned by Caltex and one-fifth by Ampol, 
found good production, 550 b/d on tests, 
at 3605-20 ft and continued drilling. 
Operators expect to go to 12,000 (?) ft at 
Rough Range No. I, Exmouth Gulf, West- 
ern Australia. The company is a relative 
newcomer on the scene but the discovery 
may be termed the result of 50 years 
drilling. ies - 
Robert Kamon, Lucky Strike Drilling 
Company, obtained a 3,648,000-acre oil 
concession in Queensland, eastern Aus- 
tralia, where his company will drill in 
54. 
~ the three plants being built by 
Shell, Caltex, and Anglo-Iranian, reported 
jast year, Bitumen and Oil Refineries, 
Ltd., has announced a small plant at 
Brisbane to cost $1,120,000. In 1956 plant 
completions will give Australia a refining 
capacity of approximately 130,000 b/d. 
A 36-mile products line from Shell’s 
Geelong refinery at Melbourne has been 
completed. Anglo-Iranian is laying two 
products lines from its Kwinana plant to 
the terminal at Fremantle. 


AUSTRIA 
Prod. 60,000 b/d (?) R. C. 30,000 b/d (?) 

Soviets produce about 90 per cent of 
Austria’s output from expropriated fields 
and exercise indirect control over the 
balance. Unofficial estimates place 1953 
production at approximately 65,000 b/d. 
Estimates have a wide range in Soviet- 
controlled countries. 

Less than half this production is avail- 
able to Austrians. According to Soviet 
Information service, Austria will be sup- 
plied with 1,009,500 tons of oil products 
in 1954, less than 20,000 b/d. The larger 
portion of the output goes to the USSR: 

Indications are that the Zisterdorf fields 
are being rapidly exhausted and that, ex- 
ploratory drilling is curtailed. 


ARGENTINA 
Prod. 60,000 b/d (?) R. C. 30,000 b/d (?) 

Some encouragement was offered by 
Argentina’s new law affecting foreign in- 
vestments. It allowed up to 8 per cent 
profit to be taken out of the country after 
the second year; capital could be repatri- 
ated at rate of 20 per cent a year. Oil 
companies have shown little interest in 
competing with YPF, government mo- 
noply. 

Outstanding operation of the industry 
this year was the expansion of the Eva 
Peron refinery (to be called Presidente 
Peron refinery) to an estimated 100,000 
b/d capacity. Six new fields are reported 
by YPF in the Comodoro Rivadavia area. 
Private oil companies, Shell and Jersey 
principally, are limited to developing old 
concessions; only YPF can expand. 

Juan B. Siri, president of YPF, Nor- 
berto C. Bouco, manager of refining, and 
Hizinio M. Blanco, head of pipe line 
operations, with their party, visited the 
United States this year to purchase oil 
field machinery. 


ARUBA, N.W.1I. 
Ref. Cap. 475,000 b/d 
Lago’s Aruba refinery (Jersey Stand- 
ard) has a nominal crude capacity of 
440,000 b/d. In 1953 this refinery ran 
at an average rate of 400,000 b/d. Shell 
refinery here has 35,000 bbl. 


BAHAMAS 
_ Only Operating companies to renew 
licenses in 1953 for a further term of one 
year were Bahamas Exploration Com- 
pany, Ltd. (Gulf) and Nassau Oil Mining 
Company, Ltd. Only field work was a 
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Foreign demand shows healthy growth in recent years. Question is, will increas- 
ing world consumption be sufficient to hold up expanding supply? 


limited amount of marine seismograph 
work for reconnaissance by Bahama Cali- 
fornia Oil Company, Ltd. (Standard of 
California), which relinquished its con- 
cessions near Elenthera islands, Cat Is- 
land, and Acklins Island for a concession 
in the vicinity of the Biminis. 


BAHRAIN ISLAND 

Prod. 31,000 b/d Ref. Cap. 205,000 b/d 

Bahrain Petroleum Company Ltd. 
(Caltex), sole operator in Bahrain Island 
in the Persian Gulf, expanded its re- 
finery in 1953 and will complete modern- 
ization of the plant this year. Besides 
production from the island, Saudi Arab- 
ian crude is processed in the Bahrain 
plant. 


BARBADOS 

Barbados Gulf Oil Company, Ltd. 
holds a prospecting license over a total 
area of approximately 100 square miles 
within and bordering on the Island of 
Barbados, British West Indies. The com- 
pany’s first wildcat test, Gulf Turner 
Hall No. 1, spudded January 10, 1953, 
and was drilling near 11,000 ft at year’s 
end. 

British Union Oil Company, Ltd. has a 
prospecting license for the remaining half 
of the island (166.3 sq miles total area) 
including some territorial waters as in 
the case of the Gulf agreement. 


BELGIAN CONGO 


Geological studies are being made of 
the Congo Basin by a combination of 
Belgian companies. 
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A synthetic oil plant using coal is unde 
construction. 


BELGIUM 
Ref. Cap. 92,000 b/d 


A catalytic cracker and a catalytic poly- 
merization unit are being installed at the 
Antwerp refinery of Societe Industrielle 
Belge des Petroles, jointly owned by 
Anglo-Iranian and Petrofina. Capacity of 
the refinery is 41,000 b/d. 

Esso Standard’s new plant at Antwerp 
opened in 1953. It has a thermal reformer 
and a fluid cat cracking unit. Capacity is 
25,000 b/d. 

Refining runs were about 75,000 b/d 
in Belgium in 1953. 


BOLIVIA 
Prod. 1500 b/d Ref. Cap. 10,500 b/d 


“A ragged monarch sitting on a throne 
of solid gold,” Glenn H. McCarthy called 
Bolivia, where his company in 1953 ne- 
gotiated a 970,000-acre oil concession in 
the Los Monos Agna Salada area, Gran 
Chaco Province, Department of Tarija. 
The contract with the Government calls 
for a minimum of $5,000,000 to be spent 
in development. More than a million 
dollars in modern equipment has already 
been moved in from the port of Buenos 
Aires, Argentina, to Villa Montes, Bolivia, 
railway station close to the first working 
base of the McCarthy Company. 

This is the first important result of the 
new open door policy for foreign invest- 
ments of the Paz Estenssoro Administra- 
tion. : 

Report of the YPFB, government oil 
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Leduc No. 1, most important oil discovery in Canada, 
stands in snow-covered Alberta. Imperial Oil Ltd. photo’ 


company, shows that exploration near 
Camiri and Bermejo continued and a pro- 
gram was begun for a geological survey 
in the sub-Andean Mountains and for geo- 
physical work in the Pendemontana 
Plains, Southeast Bolivia. 

With $1,800,000 appropriated by the 
Government for new drilling equipment 
YPFB purchased four rotary rigs from 
United States companies, making seven 
rigs in all. During 1953 in the Camiri- 
Guairuy district 14 wells were drilled to 
about 3300 ft compared with 7 wells 
drilling in 1952. Three were producers, 
making enough to double Camiri output. 
Well No. B-13 in the Bermejo field is 
nearing completion. Cable tools were 
being used for a wildcat near Sanandita 
field. 

A Bolivian-Brazil agreement for oil 
exploration of the sub-Andean zone calls 
for a million dollars from each country 
to carry on exploratory drilling. 

Crude oil production to November 25, 
in 1953 was 499,579 bbl, an increase in 
comparison to 1952: 


1952 Daily 1953 Daily Percentage 

Average Average Increase 
August ...1291 1554 20.37 
September -_.1330 1582 18.95 
October -.. 1340 1787 33.36 
November 1321 2300 90.11 


Refineries of Camiri, Sanandita, Cocha- 
bamba, and Sucre are operating normally. 
Besides small by-products installations in 
some localities, no enlargement is being 
made because capacity is three times the 
total demand of the country. 

Pipe line from Camiri to Cochabama 
(327 miles) and Lamboyo-Sucre (44 miles) 
is operating and the one being constructed 
from Guairuy to Camiri (21 miles) is 
almost completed. 

YPFB is planning a 213-mile pipe line 
from Bermejo to Camiri. 


BORNEO (British) 


Prod. 102,000 b/d_ Ref. Cap. 45,000 b/d 


British Borneo consists of two colonies 
(Sarawak and North Borneo) and a Pro- 
tectorate, the State of Brunei. In each of 
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the three territories companies of the 
Shell Group are active. ; 

In North Borneo, Shell is carrying out 
an extensive gravity survey in the Dent 
Peninsula, on the East coast. In the Klias 
Peninsula, West coast, preparations are 
well advanced for drilling a deep explora- 
tion well. Drilling is expected to begin in 
early 1954, following the building of a 
7-mile road across swamp and through 
jungle to reach the location. 

In Brunei, British Malayan Petroleum 
Company’s field at Seria produced just 
over 100,000 b/d, and remained the 
British Commonwealth’s largest ‘single 
field. In the field itself, 33 new wells were 
scheduled for 1953, and total producing 
wells averaged about 220. 

Work was begun on drilling a series of 
exploration wells into the bed of the 
South China Sea from a marine drilling 
platform erected about a mile offshore. 

An additional pipeline was laid to link 
Seria field with Sarawak Oilfields Ltd.’s 
Lutong refinery, 45 miles away in Sara- 
wak, and work was begun on the erec- 
tion of a large plant for the recovery of 
liquid products from gas. Gravity, seis- 
mic, geological, and drilling exploration 
continued in the jungle-covered hinter- 
land of Brunei. 

In Sarawak, throughput at Lutong re- 
finery was increased slightly to about 
45,000 b/d. Oil output of Sarawak Oil- 
fields, Ltd. at Miri remained about con- 
stant at 1000 b/d. Considerable explora- 
tion work, by both surface and sub-sur- 
face methods, was carried out in other 
parts of Sarawak. 


BORNEO (Indonesia) 

Prod. 15,000 b/d __—Ref. Cap. 48,000 b/d 

Shell operates the field and has the re- 
finery at Balikpapan, which has been ex- 
panded to 48,000 b/d. In the fields work 
is limited to drilling and development 
work. 

BRAZIL 

Prod. 2800 b/d Ref. Cap. 6000 b/d 

Not many countries need oil more than 
Brazil but the politicos have discouraged 
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foreign oil investment and development. 
President Vargas signed a bill in Sep. 
tember creating a Brazilian oil monoply 
with exclusive control of oil production, 
transportation and refining. Foreigners 
are excluded from the monopoly, Petroleo 
Brasileiro S.A., even Brazilians married 
to foreigners. The company, operating as 
Petrolras, is to have capital of $200,000, 
a be increased to $500,000,000 in 

The National Petroleum Council, which 
has managed the oil industry since 1938, 
directed geological and geophysical ex. 
ploration in 8 states (Amazonas, Para, 
Maranbao, Piaui, Bahia, Sao Paolo, Par. 
ana, and Santa Catarina) in 1952 and 
1953. A drilling program was begun in 
the Amazon region as a result of the 
exploration. 

Four refineries in 1953 averaged 6000 
b/d runs. Three plants are under con- 
struction and may be completed in 1954: 
Conselho (government) Cubatao, Sao 
Paulo 45,000 b/d (to be expanded to 
75,000 b/d in 1955); Refineraria e Ex. 
ploracao de Petroleo Uniao Santo Andre, 
Sao Paulo, 20,000 b/d; Refineraria de 
Petroleo de Manguinhos, Manguinhos, 
Rio de Janeiro, 10,000 b/d. 

The Santos-Sao Paulo products line, 
with a 60,000 b/d capacity, has been im- 
portant in distributing imported products, 
The 18-in. line is for fuel oil and the 10-in, 
line for other refined products.* 


BULGARIA 
Ref. Cap. 2500 b/d 
Bulgaria may have some production 
from the discovery reported near its 
Romanian border. Communist govern- 
ment has released only news of discovery, 


BURMA 

Prod. 3000 b/d Ref. Cap. 4000 b/d 

Production in the Chauk field rose at 
the end of the year to supply the enlarged 
refinery there of Burma Oil Company, 
completed in December for 3000 b/d. It 
will be expanded to 4500 b/d. Some 50 to 
60 wells are producing in the field. 
_ At the same time came reports of a 
joint British-Burmese oil development 
program. An agreement between the Bur- 
mese Government and _ British-owned 
Burma Oil Company was mentioned by 
Premier U Nu at ceremonies opening the 
Chauk refinery. 


CAMEROUNS 
French companies are doing some ex- 
ploring and some drilling in this West 
African French territory. 


CANADA: 
Prod. 222,000 b/d Ref. Cap. 523,350 b/d 

Insufficient natural gas outlets hindered 
growth in development, yet oil production 
increased 32 per cent and reserves 400,- 
000,000 bbl to 2.21 billion barrels. Nat- 
ural gas reserves went from 11 to 15 tril- 
lion cu ft. 

Refining capacity increased 15 per cent 
and has about doubled in 6 years. Another 
86,000 b/d capacity is building or 
planned. 

‘Major advance was completion of 718- 
mile Trans Mountain oil pipe line from 
Edmonton to Vancouver. 


CANARY ISLANDS 


Ref. Cap. 26,000 b/d 
CEPSA’s refinery in Teneriffe, Canary 
Islands, (Spanish) has a new crude dis- 





*See The Petroleum Engineer, July, 1953, 
Pg. D-19. 
tSee Page E-2 in this issue. 
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tillation unit of 10,000 b/d nominal ca- 
city and a platforming and Udex unit 
of 5000 b/d capacity are being constructed 
and are expected to go on operation in 
the last quarter of 1954, 

Refining runs are about 22,000 b/d at 
present. 

CERAM 

The old field of Bula Lemun is still shut 

in on this East Indies Island. 


CHILE 
Prod. 3000 b/d Ref. Cap. 7000 b/d 

Springhill area continues to produce 
about the same volume. All oil and gas 
operations in Chile are in the hands of 
the state-owned Empresa Nacional del 
Petroleo. 

The plant at Magallanes processes 6500 
b/d of crude oil. A 20,000 b/d refinery 
will be completed this year at Concon 
near Valparaiso. 


CHINA 

Prod. 4700* b/d Ref. Cap. 10,000 b/d (?) 

Pravda reports drilling in China (with 
USSR aid) will be 60 per cent higher than 
in the 10 years before 1948, which 
amounts to 24 wells to be drilled in 1954. 
Large scale geological prospecting is car- 
ried on by the new Ministry of Geology. 
A report that gasoline production has in- 
creased seven-fold since the Communists 
took over suggests that refineries at 
Yumen and Sinkiang and topping plants 
at Dairen, Kinsi, and Shanghai have been 
put into operation again. 


COLOMBIA 
Prod. 108,000 b/d Ref. Cap. 34,000 b/d 

President Gustavo Rojas y Pinilla has 
announced that to make investments more 
attractive, the administration is at the 
present time studying a tax policy to offer 
greater incentives for development of oil 
potential. 

Colombia’s total oil production, chiefly 

in the Magdalena river area, is increasing. 
The Government employed engineers and 
geologists of International Petroleum to 
develop that company’s former conces- 
sion, which was relinquished in 1951 after 
the 30-year term was out. 
_ A concession contract was signed dur- 
ing the year by Texas Petroleum Company 
on the Chilloa concession of 123,513 acres 
in Magdalena. Some gravity meter work 
was done in the vicinity of the company’s 
property in the Puerto Boyaca area in the 
middle Magdalena Valley. 


*Includes shale oil, 
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A 19-mile 4-in. pipe line connects the 
Tetuan and Ortega fields with a 1000 b/d 
refinery, which was constructed by Texas 
Petroleum at the town of Guamo in 
Tolima. This plant, which manufactures 
gasoline, diesel oil, and fuel oil, was 
placed on stream in September, 1953. The 
two fields produced 97,000 bbl in 1953. 

Richmond Petroleum Company (Stand- 
ard of California) surrendered its conces- 
sions in the Goajira Peninsula and applied 
for mew concessions in the Magdalena 
Valley and western Colombia. Following 
seismic surveys, it started a wildcat well 
on the Buchado prospect in the Choco 
area of Northwestern Colombia. 

See table for summary of operations. 


COSTA RICA 


Preliminary geological exploration on 
Union Oil Company’s 3,000,000-acre con- 
cessions in Limon and Guanacaste prov- 
inces of Costa Rica has been completed. 
Detailed geological studies are nearing 
completion and it is expected that ex- 








Summary of oil drilling and production in Colombia in 1953. 




















Colombia 
an Operator Intercol Shell Texas Empresa Colpet Richmond Socony Total 
e 
Spudded in........ rj 38 23 46 29 1 0 144 
no caaee Erika Sre 7 47 23 46 28 0 0 151 
Exploration........ 35,627 32,373 49,250 5,035 pending 6758 129,043’ 
Development...... 40,007 172,726 134,071 126,942 pending 473,746’ 
es 75,634 205,099 1 7 , 58 768,434’ 
Gieeiné:. 7 9 83,321 131,977 165,645 6758 768,434 
ocala Dili 151 43,327 4638 34,348 25,565 0 0 108,029B/D 
~ ensate........ 2,399 110,428B/D 
952—Year........ 0 38,921 3716 34,953 27,819 0 0 105,409 
Condensate........ 2,338 107,747 
Summary of oil operations in Colombia 1953. 
Crude oil exports 
¥ : Barrels Runs to stills, Barrels Average 
8s ear Oil output per day year per day Volume Value—dollars price per bbl 
ess 39,430,463 108,029 11,780,806 32,276 32,068,989 $76,294,593 $2.379 
a 39,682,735 105,409 11,489,137 31,391 32,027,087 $73,347,592 $2.296 
Darelaes 38,398,097 105,200 9,907,311 27,143 32,236,969 $72,880,093 $2. 261 





Totumal well No. 2 in the International Petroleum Company’s 
field near Gamarra, Colombia. 





Colpet footage subject to revision. (From Dr. Eduardo Ospina-Racines). 
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Standard Jersey photo 


ploratory drilling will begin in June of 
1954 


CUBA 
Prod. 20 b/d Ref. Cap. 7000 b/d 

Atlantic Refining Company, through 
subsidiaries and co-owners, continued to 
maintain concessions in Cuba on a largely 
inactive basis. A limited amount of ex- 
perimental seismic work, however, was 
conducted on a wholly-owned and joint- 
interest properties. 

Cuban Gulf Oil Company carried out 
geological field mapping continuously 
through 1953. 

Some Cuban independents (the Jara- 
hueca group) planned to drill a wildcat 
and Kerr-McGee drilling department have 
contracted (early 1954) to drill Echevar- 
ria No. 1. 

The same group has a refinery at Cabai- 
guan. Largest refinery is Esso Standard’s 
5000 b/d plant at Belot. 


CURACAO, N.W.I. 
Ref. Cap. 200,000 b/d 
Shell expects to complete Luboil unit 
with 2100 b/d capacity this spring. Shell’s 
plant is only one on this island off the 
north coast of South America. 


CYPRUS 


No recent news reported on this Greek 
island. One drilling rig was in operation. 


CZECHOSLOVAKIA 
Prod. 3500 b/d (7) R. C. 15,000 b/d (?) 
Another satellite of USSR with esti- 
mates only available. There is evidence of 
some improvement in production from 
an intensive development program. 


DENMARK 

Ref. Cap. 1000 b/d 

Danish American Prospecting Company 
(Gulf) abandoned as dry holes three wells 
during 1953: Tonder No. 2 at 10,500 ft; 
Aabenraa No. 1 at 7700 ft, and Rodby 
No. 2 at 9666 ft. Seismograph operations 
were suspended near the end of the year. 
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Standard Jersey refinery at Port Jerome, France. 


DOMINICAN REPUBLIC 


No concession granted here since Sea- 
board relinquished its license. 


ECUADOR 
Prod. 8100 b/d Ref. Cap. 5000 b/d 

Anglo-Ecuadorean Oilfields has the 
largest operations presently in Eucador, 
producing more than 6000 of the 8000 
b/d crude oil from fields along the west- 
ern tip of the country that juts into the 
Pacific. Exploratory drilling has not been 
successful for the company this year. Its 
refinery at La Libertad runs about 
4000 b/d. 

Manabi Exploration Company during 
1953 continued drilling for Atlantic sand 
production on its El Tigre lease in Ecua- 
dor and also obtained shallow production 
in the Socorro and Clay Pebble Bed sands 
of that lease. Two discovery wells on the 
Carmela and Valparaiso leases were re- 
ported, the latter having been followed up 
with 2 additional producing wells by 
year’s end. Two drilling rigs were kept 
operating throughout 1953, for a total of 
24 wells drilled and 8 major workovers 
performed. 

In December the new Manabi absorp- 
tion plant, which was put into operation 
in March 1953, was enlarged through the 
addition of water-treating facilities. 

Ecuador has to import oil for its needs 
and looks to foreign capital for develop- 
ment. 


EGYPT 
Prod. 44,500 b/d_ = Ref. Cap. 47,000 b/d 


Anglo-Egyptian (Shell) operates the 
present producing fields, including the two 
fields in the Sinai, owned 50-50 with 
Socony-Vacuum. Government regulations 
hamper expansion although the revision 
early in 1953 was some improvement. 

Southern California Petroleum has ac- 
quired Jersey Standard’s concession and 
equipment (reportedly for $1,000,000) 
and began drilling Feiran No. 2, near the 
Jersey discovery, Feiran No. 1, which had 
small production. Jersey Standard spent 
some $16,000,000 in Egypt and the Gov- 
ernment would not even let it move its 
rigs out of the country. 

Conorada had begun negotiations for 
a concession in the western desert on the 
Libyan border. 

The Egyptian Government is planning 
to build a refinery near Cairo. 
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ETHIOPIA 


Sinclair Oil Corporation has drilled a 
second well (to below 9000 ft) and addi- 
tional testing of certain formations will 
be made at a later date. Some small in- 
dication of oil and gas was encountered 
but no commercial. production discovered. 
Further geological studies are being 
undertaken as a guide for future opera- 
tions. 


FORMOSA 


Prod. 100 b/d Ref. Cap. 9000 b/d 


Chinese Petroleum Corporation oper- 
ates the refinery at Kaoshiung. 


FRANCE 
Prod. 8500 b/d Ref. Cap. 500,000 b/d 
Development progressed in known 


fields in southwestern France and in the 
newly discovered Staffelfelden field, in the 
southern part of Alsace Valley. 

Major part of the oil production is 
coming from Upper Lacq field in South- 
west France which produced 5893 b/d. 
On the same structure, two new deep tests 
in 1953 encountered promising gas shows 
with heavy pressure. St-Marcet gas field is 
steadily producing with an increase in the 
condensate recovery. Production is some 
18,000,000 cu ft of gas and 250 b/d LPG. 

Six companies are prospecting 26,000,- 
000 acres of leased land in all the French 
sedimentary basins (including the newly 
explored Paris basin). Five are backed by 





ra IN APPRECIATION 


WwW. are indebted to many persons, 
government agencies, and companies 
for the information contained in this 
survey. Outside Red-dominated coun- 
tries we received reports from most 
government councils or bureaus respon- 
sible for petroleum development. Oil 
companies operating abroad supplied 
a large amount of essential data on 
their operations in various countries. 
A number of individuals provided in- 
formation that was helpful in this task 
of compiling a review of a year’s work 
of the oil industry outside the United 
States. To all of them we wish to ex- 
press our deep appreciation. 


—tThe Author 
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Manabi new gasoline absorption plant in Ecuador. 


the Government. Of the 33 rigs active, 12 
are heavy rigs. 

Esso Standard S.A. Francaise, a Jersey 
affiliate in France carried out a systematic 
exploration program on its Bordeaux 
Permit area. One seismic party worked 
throughout the year and one successful 
wildcat was drilled at Mano to a depth of 
9019 ft. A second wildcat is being drilled 
at Parentis. A deep gas horizon in the 
Lacq oil field has been extended by stepout 
wells. Several new wells have also ex- 
tended the limits of the small Staffel- 
felden oil field, in the Rhine graben, dis- 
covered in late 1951. 

An important wildcat, Vacherauville 
No. 1, was drilled by Regie Autonome des 
Petroles, 6 miles northwest of Verdun, to 
6700 ft, ending up in Permian beds carry- 
ing salt water. It was the first deep well 
drilled in the Paris Basin for many years, 

Work began on the erection of a 5000 
b/d platformer at L’Avera refinery (ca- 
pacity 45,000 b/d), owned by Anglo-Irani- 
an’s French associate, Societe Generale 
des Huiles de Petrole BP. A butane and 
propane bottling plant was brought into 
commission at Dunkirk refinery (crude oil 
capacity 45,000 b/d). 

Considerable activity was shown this 
year in petrochemicals. New plants are 
those of Naphtachimie, Compagnie Fran- 
caise de Raffinage, Shell-Berre at St- 
Gobain, Standard at Kuhlmann. 

In mid-1953, a 10-in. 155-mile products 
pipe line was completed, linking the re- 
finery area of Le Harve with the consum- 
ing center of Paris. Present capacity is 
330,000 b/d; projected, 460,000 b/d. 

The same company which built that line 
(TRAPIL) has been awarded the con- 
struction of the projected 400-mile jet 
fuel pipe line from the French coast to 
U.S. European air bases. 


FRENCH EQUATORIAL AFRICA 
Soc. des Petroles l’Afrique Equatoriale 
Francaise has three rigs drilling this area. 
Results are reported to be encouraging. 


FRENCH WEST AFRICA 


The French government is directing 
geophysical studies in this territory. 

With the opening of a new ocean instal- 
lation at Dakar, French West Africa, at 
the beginning of the year, the BP inter- 
national oil bunkering facilities of Anglo- 
Iranian are now available at more than 
140 ports in Europe, Africa, the Far East. 











































































Prod. 44, 


West ¢ 
increase 
per cent 
new oil 
but are S 

Gewel 
Shell an 
ducing fi 
—during 
Oldenbu 
Deutsch« 
rath an 
commer 
Barenbu 
Oldenbu 
roundins 
amounte 
Vacuum 

Intens 
geophys 
year by ' 
were dr 
and wel 
Lower | 
was dril 

Angl 
of its © 
17,000 
tion un 
raise th 
b/d. A 
nearby 
per cen 
quality 
by the 
treating 

Jerse 
ing un 
burg, V 
creased 
of 195: 


Gree 
efforts 
with | 
parties 
from (¢ 
ing col 
Comps 
ing. 

The 
30,000 


Resi 
compa 
Comn 
can na 


An 
pany, 
plorat 
physic 
of Ci 
Plain 
Sud P 


The 
opera 


Bri 
carrie 
first 
suspe 
half | 
Janu; 


Prod. 


Th 
1952 


THE 








e, 12 


ersey 
natic 
leaux 
irked 
ssful 
th of 
rilled 
1 the 
pout 
) ex- 
affel- 
, dis- 


1Ville 
e des 
in, to 


well 
ears, 
5000 


rani- 
erale 
- and 

into 
le oil 


this 
$ are 
Fran- 
t St- 


ducts 
e re- 
sum- 
ty is 
d 


t line 

con- 
e jet 
st to 


yriale 
area. 
g. 











GERMANY (WEST) 

Prod. 44,000 b/d Ref. Cap. 150,000 b/d 

West German production continued to 
increase during 1953, averaging about 25 

r cent over the previous year. A dozen 
new oil producing areas were discovered 
but are still in process of development. 

Gewerkschaft Brigitta (owned 50-50 by 
Shell and Jersey) discovered 3 new pro- 
ducing fields—Molbergen, Liener, Garen 
—during the course of the year on the 
Oldenburg concession, owned jointly with 
Deutsche Vacuum. Gewerkschaft Elwe- 
rath and Deutsche Vacuum established 
commercial production at Voigtei and 
Barenburg, both fields situated between 
Oldenburg and the producing district sur- 


. rounding Hanover. Brigitta production 


amounted to 4690 b/d and Deutsche 
Vacuum, 4670 b/d. 

Intensive exploration activity, mostly 
geophysical, was carried out during the 
year by the major operators. Wildcat wells 
were drilled throughout West Germany, 
and were most successful in the Basin of 
Lower Saxony. A total of 1,790,355 ft 
was drilled during the year. ; 

Anglo-Iranian has raised the capacity 
of its Eurotank refinery, Hamburg, to 
17,000 b/d, and an additional distilla- 
tion unit, which is now being built, will 
raise the capacity still further to 28,000 
b/d. A platformer is to be erected. At the 
nearby 4500 b/d Schindler refinery (98 
per cent AIOC), the output of the high 
quality lubricating oils has been increased 
by the introduction of a new furfural 
treating plant. 

Jersey Standard built a catalytic crack- 
ing unit at Essos plant, Hamburg-Har- 
burg, with a capacity of 14,000 b/d (in- 
creased to 35,000 b/d at the beginning 
of 1954). 


GREECE 


Greek and German interests have joined 
efforts in exploration of eastern Thracia 
with both geological and geophysical 
parties in the area. A drilling rig was flown 
from Oklahoma to Athens so that drill- 
ing could begin promptly. William Helis 
Company of New Orleans will do the drill- 
ing. 

The Greek Government is planning a 
30,000 b/d refinery. 


GUATEMALA 
Restrictive laws have discouraged oil 
companies here after surveys were made. 
Communistic trend in the Central Ameri- 
can nation has alarmed neighboring states. 


HAITI 

An American firm, Fitzpatrick Com- 
pany, has a 60-year contract for oil ex- 
ploration in this West Indies island. Geo- 
physical parties are working on the Plain 
of Cul-de-sac, the Central Plateau, the 
Plain of Gonaives, Island of Gonave, and 
Sud Peninsula. 


HAWAIIAN ISLANDS 
Ref. Cap. 3000 b/d 


The one refinery in the Islands is 
operated by Pacific Refineries, Ltd. 


HONDURAS (BRITISH) 

British Honduras Gulf Oil Company 
carried out seismic operations during the 
first half of the year. Operations were 
Suspended during the rainy season (last 
half of the year) but resumed again in 
January, 1954. 


HUNGARY 
Prod. 10,000 b/d_ = R. C. 35,000 b/d (?) 


The Gellenhaza field, discovered in 
1952, has shown promise and a heavy 


drilling program is scheduled. Most pro- 
duction comes from the Lispe area. 
Refineries at Pet and Almasfuzito are 
reported to be processing 35,000 b/d. 
Oil operations are nationalized and 
operated by a USSR-Hungarian com- 
mission. 


INDIA 
Prod. 6000 b/d Ref. Cap. 6000 b/d 


Standard-Vacuum is conducting a geo- 
logical ground reconnaissance of areas 
in Tripura Province of eastern India. In- 
terpretation of the results of an aerial 
magnetometer survey completed in 1952 
of the Bengal Basin area continues. 

Assam Oil Company Ltd has found 4 
oil sands, which are now being tested at 
Nahorkatiya near Digboi. It is expected 
that these will lead to a useful addition 
to available reserves. The test was drilled 
to 10,000 ft. A pipe line is planned to 
carry the crude to the Digboi refinery. 
This discovery resulted in a program of 
geophysical work for the winter season, 
including additional gravity surveys, an 
aerial magnetometer survey, and seismic 
reflection work. Exploratory drilling has 
also continued eastward from Digboi, but 
at Nichuguard exploratory drilling met 
with no success, and the second well has 
been abandoned. 

Field drilling by Assam has been mostly 
at the eastern end of Digboi, developing 
sands discovered the past few years. 

As a result of the Nahorkatiya well a 
small increase in refinery throughput has 
become possible. Digboi is India’s only 
other field. 

At Bombay active work began on the 
Burmah-Shell refinery; capacity is to be 
40,000 b/d and completion is scheduled 
in 1955. 

Site clearing and foundation work have 
been completed and steel work is going 
forward on Standard-Vacuum Refining 
Company of India’s refinery construction 
project on Trombay Island near Bombay. 
The 25,000 b/d fuel products plant, cost- 
ing about $30,000,000 is scheduled to go 
on stream in mid-1954. Lummus Com- 
pany is the general contractor. 

A Caltex plant is planned for Vishaka- 
patnam with a capacity of 10,000 b/d. 

A pipe line project, costing $4,000,000 
is being constructed to connect the Bur- 
mah-Shell and Standard-Vacuum plant 








CONVERSION TABLE 





Factors for converting crude petroleum from metric 


tons to barrels of 42 gal each. 





Con- Con- 

version version 

factor factor 
Albania....... ee a re 7.131 
AIGOME. <.0.50:0 A 7.284 
Argentina..... 7021 = Mexleo. 2.2.0 7.132 
eS 6.788 Morocco, French 7.417 
Bahrein Island... 7.350 Netherlands... 6.952 
ere 7.746 Indonesia..... 7.396 
Bincccsves 7.262 Pakisian....s- 7.506 
British Borneo.. 7.480 Persian Gulf... 7.320 
CORMES 5460: re | | eee Tae 
Colombia..... (eo a. 7.419 
Czechoslovakia. 6.782 Qatar........ 7.659 
Ecvador...cces 7.520 Rumania...... 7.453 
BN. 5 6650s 6.931  Sakhalin...... 6.750 
a, eee 6.930 Saudi Arabia.. 7.474 
Germany..... 7.084 Trinidad...... 7.079 
Hungary...... 7.630 Turkey........ 6.749 
Re eamewee 7.239 United Kingdom 7.355 
| area Fett =U esc tccins 7.270 
re 7.476 United States.. 7.418 
Waly. ..ccccees 7.677 Venezula...... 7.020 





From International Petroleum Trade, Vol. 22, No. 8-92 
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Edul Palamkote, Indian employee of 
Standard-Vacuum of India Ltd., against 
the background of treating vessels at 
sweetening plant of India’s first major 
fuel products refinery. The plant is sched- 
uled to go on stream in July, 1954. 


Standard-Vacuum photo. 


with the marine terminal 


Butchers Island. 
INDONESIA 


Prod. 214,000 b/d Ref. Cap. 210,000 b/d 


See separate territories under Borneo, 
Ceram, Java, New Guinea, Sumatra. 


piers off 


IRAN 
Prod. 40,000 b/d Ref. Cap. 30,000 b/d 


There is finally a willingness on the side 
of both Iran and Britain to negotiate an 
agreement concerning Iran oil properties 
and to devise a plan to get Iran oil on the 
market. 

The U. S. Department of Justice has 
granted anti-trust immunity to American 
companies taking part in marketing Iran- 
ian oil. 

Herbert Hoover, Jr., oil policy adviser 
to the State Department, was in Iran last 
fall to aid in laying groundwork for 
settlement with the United States playing 
the mediator’s role. 

Premier Fozollah Zahedi estimates a 
cost of $40,000,000 upwards to restore the 
Abaden refinery. With new refineries in 
many consuming countries running less 
than capacity, there is a question if this 
expenditure is economic at this time. 

A number of small shipments, amount- 
ing to less than 1,000,000 bbl, went 
from Iran during 1952-53 to ports in 
Italy and Japan. Law suits have been 
brought .in these countries to determine 
the ownership of the oil and are still con- 
tinuing. Recently an Italian court upheld 
Anglo-Iranian in a suit concerning owner- 
ship of one tanker of oil. 


IRAQ 
Prod. 600,000 b/d Ref. Cap. 16,000 b/d 


Iraq Petroleum Company (Kirkuk field) 
and its associates, Mosul Petroleum Com- 
pany (Ain Zalah field) and Basrah Petrol- 
eum Company (Zubair) have stepped up 
production in excess of their contracts 
with the Iraq Government. Total for Iraq 
in 1953 approximately 201,967,000 bbl. 
Holding the only other concession in Irag 
is Khanaquin Oil (Naft Khaneh field). 

Basrah discovered a new field at Rum- 
aila, 20 miles west of Zubair at 10,000 ft. 
The second well is ready to drill. There 


A-51 





Britain’s largest tanker, above, the 
32,000-ton “British Sailor” sailed to 
Banias on its maiden voyage. It is 
665 ft long by 86 ft. 


Great tankers and new storage facil- 
ities throughout the world made 
smoother distribution of petroleum 
products. At right are Horton- 
spheres at Iraq Petroleum’s Avanah 
pump station near Kirkuk. 


were 33 wells in the Zubair field at the 
end of the year and 6 drilling. 

Production was virtually 50 per cent 
more than in 1952. This was possible 
largely because the Kirkuk-Banias pipe 
line had its first full year of operation in 
1953. 

The Kirkuk-Haifa pipe lines, stopped 
at the Israel border by the Arab-Israel 
war in 1948, may be moved so they will 
terminate in an Arab port. 


IRELAND 
Ref. Cap. 600 b/d 


No expansion at Cork Harbour Oil 
Wharves refinery. 


ISRAEL 
Ref. Cap. 85,000 b/d 

After the petroleum regulations had 
been promulgated in February 1953, 7 
companies submitted applications for li- 
censes to carry out exploratory work. 

A total of 32 licenses were issued to 6 
companies, comprising American, Cana- 
dian, Swiss, Belgian, and local capital. 
Present exploratory activity extends from 
Haifa Bay and Mount Carmel on the 
north, through the coastal plain to areas 
east of the Gaza strip, thence across the 
northern Negev to the Wadi Araba, and 
north beside the Dead Sea to Ein Gedi at 
the Jordan border. A very substantial 
amount of geological and geophysical 
work has been carried out in 1953 and 
was reported to be promising. 

In November 1953 the first well was 
spudded in near Sodom (Dead Sea) with 
a cable tool rig. Two heavy-duty rotary 
drilling rigs have arrived in the country. 
Two more rotary rigs and a core drill out- 
fit are expected by February, 1954. 

Crude runs were 6,600,000 bbl (about 
18,000 b/d), consumption 7,600,000 bbl 
(of which about 20 per cent was handled 
by a local company). 


Plans were completed for the laying of | 


the White Products pipe line between 
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Haifa and Tel Aviv, and the government 
planned an Israeli tanker fleet with the 
acquisition of an 18,000-ton vessel. 


ITALY 
Prod. 1700 b/d _— Ref. Cap. 330,000 b/d 


The Minister of Industry says that only 
one-fifth of oil licenses and concessions 
are owned by AGIP, the government 
monopoly, but the laws undoubtedly 
favor AGIP. 

Petrosud (Montecatini and Gulf) car- 
ried out geological field mapping and a 
gravity meter survey of its concessions in 
the South Marche-Abruzzi area. Monte- 
catini company explored the Crotone area 
and AGIP the Marche area. 

Oil and gas are said to have been found 
in Avellino province at a depth of 1000 
ft. About 5 million cu meters a day of 
gas is being produced in northern Italy. 

Italy’s refining industry is booming. 
Exports of petroleum products in 1953 
were nearly double those of 1952 and 
trebled those of 1951. Capacity will be 
further increased by a new cat cracker at 
Cortemaggiore, expansion of the Porlo 
Marghere plant, and a new refinery for 
Middle East crudes to be built by Islom 
Company at Palermo. 

A new ocean tanker jetty was commis- 
sioned near the oil dock at the 33,000 
b/d Venice refinery, jointly owned by 
Anglo-Iranian and Azienda Generale 
Italiana Petroli. The dock has also been 
expanded to accommodate larger tank- 
ers. Refinery expansion included the com- 
missioning of a catalytic polymerization 
plant. 


JAPAN 

Prod. 5730 b/d Ref. Cap. 135,000 b/d 

Average daily production during 1953 
was only 2 per cent less than in 1952; 
gains over the natural decline are attribu- 
ted to further exploitation drilling of the 
deep zones at Yabase field and the suc- 
cess of waterflooding in shallower zones 


Iraq Petroleum 
Company photos. 


at Yabase field. Crude oil produced from 
secondary recovery projects, including the 
Higashiyama oil mine, accounted for 3.5 
per cent of the total production. 

Stepout drilling to prove the productive 
limits of the new Horinouchi field in the 
inland Shinjo basin of Yamagata prefec- 
ture was successful in proving a substan- 
tial productive area with a productivity of 
50 to 100 b/d per well; exploitation of 
this field is expected to boost domestic 
production during 1954. Other prospects 
in this basin will be explored and tested. 

A proposal by the Mining Bureau for 
an intensive 5-year exploration program 
backed by government finance is now 
under consideration by the Japanese Gov- 
ernment. Japanese crude producing com- 
panies are searching the possibilities of 
obtaining oil concessions abroad and are 
also attempting to negotiate technical as- 
sistance contracts for oil exploration and 
development in foreign countries. 

With increasing demand for petroleum 
products the Japanese refining companies, 
all of which are now affiliated in varying 
degrees with foreign major oil companies, 
expanded their refining capacity to a 
level about 10 per cent greater than that 
in 1952. The Idemitsu Kosan Company 
was successful in importing and market- 
ing a substantial quantity of Iranian pe- 
troleum products during 1953 in spite of 
protests from Anglo-Iranian Oil Com- 
pany; further imports of Iranian oil are 
hampered by the Japanese government's 
refusal to allocate foreign exchange for 
Iranian oil imports, but Idemitsu is now 
attempting to import from this source on 
a barter basis. 

Universal Oil Products reports that 
Mitsubishi Oil Company is constructing a 
1500 b/d platformer at Kawasaki, Japan, 
and 1300 b/d platformers are being con- 
structed at Showa Oil refinery, Kawasaki, 
Japan, at Nippon Petroleum refinery at 
Kudamatsu, and at Koa Oil Company’s 
refinery, Marifu, Japan. 
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JAVA 
prod. 13,000 b/d Ref. Cap. 5000 b/d (?) 

One drilling rig working in this Indo- 
nesian Island for Shell subsidiary. Politi- 
cal unrest hampers development. 


KENYA 
No reports yet of any exploration fol- 


lowing F. M. Ayers’ geological survey, 
which indicated good prospects. _ 

Plans for a refinery in this British pro- 
tectorate in East Africa are being studied 
by Shell. 

KOREA 
Ref. Cap. 5000 b/d 


Whether the North Korean refinery at 
Wansum has been restored is not known. 
It was reported destroyed by U. N. bomb- 
ing. South Korea has no oil operations at 
present. 

KUWAIT 
Prod. 830,000 b/d_ Ref. Cap. 30,000 b/d 

The Kuwait Oil Company (Anglo- 
Iranian and Gulf) carried out stepout 
and development drilling in the Magwa 
field (discovered in 1952), completing 15 
wells during the year with 3 drilling 
rigs. Two long stepout wells were drilled 
and completed as producers on the 
Ahmadi Ridge structure to the east of 
Magwa. Seismograph operations con- 
tinued throughout the year. 

Burgan, first field discovered, produces 
most of output. 

Kuwait Oil Company is constructing a 
12,000 b/d platformer at its refinery. 


KUWAIT-SAUDI ARABIA NEUTRAL ZONE 
Prod. 15,000 b/d* 


The Kuwait-Saudi Arabia Neutral Zone 
joined the ranks of oil-producing areas in 
1953. On March 24, Wafra No. 4, drilled 
for the joint account of American Inde- 
pendent Oil and Pacific Western Oil, en- 
countered a productive section at the top 
of the First Burgan sand (Cretaceous) 
when drilling at 3482 ft. This well, com- 
pleted as a producer, marked what has 
been described as a significant oil discov- 
ery in the central part of the Neutral 
Zone. A program of development was 
immediately undertaken, aad at the end 
of the year a total of 5 producers had 
been completed with an aggregate ca- 
pacity on the order of 15,000 b/d. A sec- 
ond rig has been moved in, to accelerate 
the drilling. Ultimate productive poten- 
tial and total recoverable reserves cannot 
be evaluated until several additional wells 
have been completed. 

A gathering center for the wells has 
already been completed, and a 34-mile 
pipe line and a shipping terminal on the 
Persian Gulf, with an initial capacity of 
20,000 b/d, was completed at the end of 
December, 1953. The first tanker ship- 
ment of Wafra crude oil —to Japan — 
was made early in January of 1954 for 
the Aminoil account. Pacific Western 
owns one half the concession and will 
market the second 100,000-bbl tanker. 


LEBANON 

Ref. Cap. 11,000 b/d 
Pacific Western Oil and C. B. Wrights- 
man are associated with Compagnie Li- 
banaise des Petroles, a Lebanese corpo- 
ration, in a concession covering 700,000 
acres. A wildcat drilled in Beka’a Valley 

of Lebanon was abandoned at 8700 ft. 
Caltex is constructing a 12,500 b/d re- 
finery at Sidon, including a 600 b/d plat- 
former. Construction of this unit is being 
handled by Procon Incorporated. Medi- 


a is present production, not average for 




































































Tents surround drilling rig in Morocco. 


terranean Builders Company is the con- 
tractor for the refinery. 

Iraq Petroleum is operating its Tripoli 
refinery at its normal rate of 11,000 b/d. 

In 1952 Trans Arabian Pipe Line in- 
creased Lebanon’s annual royalty for per- 
mitting oil to flow through the country 
in the great Tapline. Another request for 
additional royalties in 1953 was turned 
down by the company. 


LIBERIA 


Last report was that Cities Service held 
only concession in this Negro republic on 
African West Coast. 


LIBYA 


Ali’ Nureddin Aneizi, Minister of 
Finance of the United Kingdom of Libya, 
in September issued a note that he was 
prepared to receive applications for explo- 
ration permits according to the new law 
of this North African republic, which 
allows exploration only. Development and 
production regulations are still under con- 
sideration. Drilling is said to be going on 
near Tripoli. 


MADAGASCAR 


During 1953, the operating company, 
Société de Recherche of Pétrole 4 Mada- 
gascar, continued drilling with one rig 
in the southern part of the West Coast of 
Madagascar (French) about 100 miles 
eastward and inland from the port of 
Tulear. 

All 3 wells, located closely along the 
border of the range, penetrated the base- 
ment formation at relatively shallow 
depths: Leoposa No. 1 was drilled to 
1797 ft; Leoposa No. 2 to 2743 ft and 
the Antsokaky test to 3714 ft. No produc- 
tion has been reported. 

Standard-Vacuum has done some 
geological work on this island off East 
Africa. 


MANCHURIA 
Japanese found small oil deposits here 
but no report has been made since USSR 
occupation. 
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Societe Cherifienne des Petroles photo. 


MEXICO* 
Prod. 196,000 b/d Ref. Cap. 200,000 b/d 

Some 10 new fields were discovered in 
1953 by Pemex, state oil monoply. With 
its 119 rigs, including 27 used for main- 
tenance, the company drilled 368 wells. 

Production potential may be higher 
than current output. Refinery runs are be- 
low capacity, according to Bureau of 
Mines. 

Antonio J. Bermudez estimates reserves 
at 1.65 billion barrels of oil and 3044 
billion cubic feet of gas. 

A large expansion program is planned 
for refineries. 

A 125-mile crude pipe line between Jose 
Colomo field in Tabasco state and E! 
Plan in Veracruz has begun operation. 
The new Mexican line is expected to aid 
in developing full production of Jose 
Colomo field. 


MOROCCO 
Prod. 2000 b/d Ref. Cap. 2000 b/d 


Considerable exploration and drilling 
is going on in this French Protectorate 
under mangement of Societe Cherifienne 
des Petroles, owned 40 per cent by French 
Government, 40 per cent by Sultan of 
Morocco and the remainder by SCP and 
private interests. 


MOZAMBIQUE 

Mozambique Gulf Oil Company com- 
pleted two wildcats on its concession in 
1953. Domo No. 1 reached total depth 
of 10,455 ft and Zandamela No. 1 a depth 
of 8846 ft. Both were abandoned as dry 
holes. Geophysical parties were in the 
field throughout the year. 


NETHERLANDS 
Prod. 16,000 b/d Ref. Cap. 198,000 b/d 
Nederlandse Aardolie Maatschappij, 
Jersey-Shell company, is the only pro- 
ducer in the country. In addition to the 
Schoonebeek oil in northeastern Holland, 
a small amount of crude oil is being ob- 


*See “Present Development of Mexican Oil 
Industry,” The Petroleum Engineer, July 1953 
page B-62. 
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Gathering lines carry crude oil from International 





Petroleum’s field near Talara, Peru, to gas-separators. 


tained from a new producing area near 
The Hague, in southwestern Holland. This 
new field, still in course of development, 
was discovered in the early part of 1953. 

Pipe lines for natural gas are under 
construction to transmit gas from Wanne- 
perveen. De Wijk and Staphorst gas 
fields. Nine rigs are in operation. 

Shell’s Pernis refinery was expanded 
from 100,000 b/d capacity to 170,000, 
the largest plant in Europe. Caltex refin- 
ery, also in Pernis, has a 28,000 b/d 
capacity. 


NEW CALEDONIA 


A wildcat was drilled on this Pacific 
island (French), lying east of Australia, 
by the local government and French inter- 
ests. Oil shows were reported at shallow 
depths. 


NEW GUINEA (NETHERLANDS) 
Prod. 4600 b/d 


This territory covers the west side of 
New Guinea island. Shell operates Kla- 
mono field, only active one at present. 
Standard-Vacuum and Caltex have inter- 
ests in the field where three rigs have 
been in use. A pipe line from the field to 
the coast was completed and one from 
two eastern fields is being constructed. 

Helicopters have been used to carry 
equipment and supplies to exploration 
areas. 


NEW ZEALAND 
Prod. 50 b/d Ref. Cap. 50 b/d 


About 50 bbl high gravity oil a day is 
being produced at New Plymouth on the 
West Coast of the North Island. Opera- 
tors are New Zealand Oil Refineries Ltd. 
and Egmont Oil Wells Ltd. Gasoline, 
kerosine, gas oil, and residual fuel oil are 
produced from this crude and marketed 
locally. 

This year, additional drilling and deep- 
ening of old wells has produced a work- 
able quantity of natural gas which is used 
not only as a fuel at the refinery but also 
to augment the city coal gas supply. The 
plant is a batch still, handling 1000 gal 
at a time. 


NIGERIA 


Shell-D’Arcy has completed two tests 
north of Port Harcourt in South Nigeria 
without finding oil. Oil shows were en- 
countered in a deep wildcat in Calabar 
Province of East Nigeria. Testing still 
continues. 


A-54 


NORWAY 
Ref. Cap. 1000 b/d 


Only refinery is operated by a Jersey 
Standard Company. 


OMAN 


Cities Service and Richfield have a 
geological party surveying Dhofar,* a con- 
cession of the sultanate formerly held by 
Philpryor Corporation. 


PAKISTAN 
Prod. 4550 b/d Ref. Cap. 5000 b/d 


Pakistan Petroleum Ltd., a Burmah Oil 
subsidiary, has continued its extensive 
exploratory program. In East Pakistan 
a detailed gravity survey of a large area 
in Sylhet and Comilla districts has been 
completed, and a seismic survey begun 
near Sylhet town. Test drilling in East 
Pakistan has been disappointing. A fourth 
well on the Patharia Hills structure was 
a failure and a test at Patiya, near Chit- 
tagong, ran into structural complications 
before reaching objective and was aban- 
doned at 10,176 ft. 

In West Pakistan, arrangements are in 
hand to develop and market the gas from 
the newly discovered gas field at Sui, 
Baluchistan. The No. 3 well site has been 
selected and the alignment of a proposed 
gas pipe line to Karachi is under survey. 
A test well is now drilling at Zin, 30 miles 
from the Sui discovery. 


PAPUA (NEW GUINEA) 


Australasian Petroleum Company Ltd. 
and Island Exploration Company Ltd., 
(both owned by Anglo-Iranian, Standard 
Vacuum, and Oil Search, an Australian 
firm), have been exploring the east part 
of New Guinea Island, which is under 
Australian authority. Three field parties 
completed 25 party-months’ work on re- 
connaissance, regional, and detailed 
geological surveying. Paleontological and 
petrological laboratories at geological 
headquarters, Port Moresby, supple- 
mented field work throughout the period. 

Three seismic parties from these two 
companies carried out 34 party-months on 
refraction seismic surveys and 2 party- 
months on experimental reflection work 
over the year. In addition, 2 months’ air- 
borne magnetometer surveying was made 
by a Canadian firm over western Papua 
at the beginning of the year; over the last 


*See Service, Cities Service publication, for 
January, 1954, Pg. 6. 
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International Petroleum’s refinery at Talara, Peru, js 
being expanded from 36,800 to 45,000 b/d, 





4 months of 1953 gravity meter work was 
resumed on a one-party basis. 

Only one exploratory well was drilling 
during 1953, Island Exploration’s Omati 
No. 1 in Permit Area No. 2. This well, 
at 11,915 ft on Janaury 1, 1953, and car. 
ried to 13,743 ft, where high pressure gas, 
9000 psi, was encountered and the open. 
hole caved on the drilling string toward 
bottom. At year end, the well was sus- 
pended pending arrival of special fishing 
equipment and a high pressure wellhead 
assembly. 

During the year, Australasian Petroleum > 
surrendered portions of its permit areas 
No. 5 and 14, around the Purari River 
and, together with Island Exploration 
Company, was granted exclusive permits 
to prospect for petroleum over additional 
tracts contiguous to the border between 
Papua and Netherlands New Guinea. 

Program for 1954 includes 3 geological 
field parties, 3 seismic parties, and one 
gravity meter party over the year; comple- 
tion of Omati Well No. 1 and commence- 
ment of two exploratory wells, one of 
which will be in the Omati neighborhood. 


PARAGUAY 


No operations reported here since 
Union of California forfeited its con- 
cession. 


PERU 
Prod. 41,000 b/d Ref. Cap. 47,000 b/d 


Peru is reaping the benefit of the im- 
proved petroleum laws of 1952, which 
opened development to private foreign 
companies although domestic companies 
get first chance at the best land and pay 
slightly lower taxes. 

The table gives a list of companies 
holding concessions in October under the 
name of the general area. 

Union Oil Company has concluded an 
operating agreement with Petroleo Sul- 
lana, Ltd., for the exploration and devel- 
opment of approximately 500,000 acres 
of potential oil lands in the Sechura 
Desert, in northern Peru. Petroleo Sul- 
lana, Ltd., is a Peruvian national oil com- 
pany owned 60 per cent by A. and F. 
Wiese and 40 per cent by the Union Oil 
Company of California. 

During the year 1953, the area was 
carefully studied by surface geology and 
seismograph and it is expected that ex 
ploratory drilling will be started early 
in 1954. 
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Richmond Oil Company (Standard of 
California) acquired concessions cover- 
ing in excess of 1,000,000 acres and car- 
ried on seismic and gravity surveys. A 
wildcat well has been started in the 
Sechura Desert region of northwestern 


= Petroleum Company acquired 
approximately 2,500,000 acres concession 
in the Montana section of eastern Peru. 

Douglas Oil of California has more 
than 1000 acres in northwest Peru next 
to a proved area. A drilling program calls 
for 4 or 5 wells before March 31, 1954. 

Peruvian Pacific Petroleum (Cities Serv- 
ice) holds a concession north of Sechura 
and in the Oriente area of Peru, totaling 
2,700,000 acres. 

Texas Gulf Producing Company plans 
8 more wells on its 74,000-acre concession 
in the upper Amazon region. Its affiliate, 
Gaso Azul Compania de Petroleo, bought 
oil properties for $4,000,000 from Petro- 
leo Ganse Azul Ltd. 


PHILIPPINES 


The Philippine Government through 
its Bureau of Mines, continued the recon- 
naissance exploration work which was be- 
gun in 1950 for the purpose of delimiting 
such areas as may have petroleum pos- 
sibilities. The area covered for the year 
extended approximately 500 square kilo- 
meters in the Central Cagayan Valley in 
the northeastern part of Luzon Island. 
The anticlinal structures first reported by 
the pre-war petroleum survey conducted 
under the supervision of Dr. Grant W. 
Corby were verified. 

The only activity undertaken by a pri- 
vate enterprise during the year was the 
drilling of a well in the vicinity of Oton, 
lloilo, in Panay Island, inside the conces- 
sion area granted to the Philippine Oil 
Development Company. The drilling was 
a joint venture of the concessionaire and 
the Philippine-American Drilling Com- 
pany. Drilling operations started January 
20 and reached a depth of 6,354 ft. No 
oil was encountered. Another private firm, 
the Luzon Stevedoring Company, which 
operates a rock asphalt property in north- 
western Leyte Island was pushing through 
its application for exploration concession 








Republica del Peru 
Ministerio de Fomento y Obras Publicas 





Petroleum Concessions Conforming to the 
Law No. 11780 and Its Regulations 
Acres Acres Total 





Companies granted for acres 
COASTAL ZONE 
International Petroleum... 663,503 2,372 665,875 
ae 979,732 1,745 981,477 
Seaoil (Canadian)........ 802,131 175,451 977,582 
Peruvian Gulf............ 319,456 319,456 
Petrolera Peruana S. A.... 724,974 44,540 769,514 
Peruvian Oil Concession... 53,990 53,990 
=e 200,237 200,237 
Sud Americana de Petroleo 8 66,854 
Augusto y Fernando Wiese 264,806 264,806 
Petrolera San Miguel S.A. 25,741 25,741 
Peruvian Oils and Minerals 79,168 98,840 178,708 
= a de Petroleo 
inte §. A. 145,295 145,295 
Petroleo Sullana Ltda... ras 19,026 19,026 





4,325,797 341,974 4,668,561 

, EASTERN ZONE 
Peruvian Oils and Minerals 861,471 968,500 1,829,971 
Peruana de Petroleo El.... 1,816,222 107,323 1,923,545 
240,705 


toleo Ganso Azul Ltda. 196,652 44,053 
Texas Petroleum 70 


Svante. 470; 2,470,970 

my-Vacuum.......... 2,107,157 2,107,157 
Peruvian Pacific.......... 363,635 2,363, 

Richmond........|... |. 2,470,980 2,470,980 


Petroleo Sullana Ltda... 
etrolera Peruana S. A... . 
Petrolera Peruana 8. A... 


2,430,347 2,430,347 
2,430,347 2,430,347 
505,930 505,930 


5,345,315 9,878,049 16,343,240 
CONTINENTAL SHELF ZONE 
Petrolera del Pacifico S. A. 116,611 





116,611 
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made 4 bbl a day on a test. 


covering an area of approximately 59,798 
acres in that region and is expected to 
be granted early in 1954. 

Continued interest in the search for oil 
in the Philippines was noted with the re- 
ports of oil seeps and gas emanations re- 
ceived in the Bureau of Mines. Gas 
emanations were encountered while drill- 
ing three artesian wells in Davao City, 
near the Davao Gulf, in Mindanao island. 
One of the wells was reported to have 
registered a pressure of 200 psi. Samples 
of the gas were collected and sent to 
the United States for analysis to deter- 
mine whether the gas is of marsh or pe- 
troleum origin. 

Caltex (Philippines) is proceeding with 
construction of its refinery in Batangas 
province just south of Manila and is ex- 
pected to be _ on stream in late 1954. 
The refinery has a minimum capacity of 
13,000 b/d. Crude oil is to be imported, 
possibly from Indonesia. Total funds set 
aside for this project amount to $30,- 
000,000. 

POLAND 
Prod. 3000 b/d (?) R. C. 15,000 b/d (?) 

Poland lost most of its oil properties in 
the area ceded to USSR. Production is 
down from pre-war times and efforts are 
reported on developing shale oil output. 


PORTUGAL 


During 1953 the activity of research 
of petroleum in the Portuguese metro- 
politan areas, continued to be carried 
out by the concessionaire Compahnia dos 
Petroleos de Portugal (CPP). 

In some of the areas where Lundbert 
Exploration Ltd., Toronto, had previ- 
ously carried out a radioactivity air sur- 
vey, measurements of radioactivity were 
done, using a geiger meter and a scintil- 
ometer. 

Portuguese and German geologists car- 
ried on with the study of the sedimen- 
tary areas north of Lisbon and in the 
Algarve province. 

Drilling activity was spread over the 
structures of Verride and Abadia. A 
4901-ft well was completed in the for- 
mer—Verride No. 1. At the Abadia 
structure, various shallow wells totalling 
about 4078 ft and a deeper well of 4536 
ft were drilled. 


Abadia No. 2 drilling in Portugal. Abadia No. 1A, nearby but not shown, 


5 ae gi ha: 
Photo from Geological Survey, Portugal. 


During the drilling at the Abadia 
structure, several signs of oil were found. 
In a test Abadia No. 1A, about 4 bbl 
were taken out daily. 


PUERTO RICO 
Caribbean Refining Company has 
scheduled its 10,000 b/d plant for com- 
pletion in 1955. 


QATAR 

Prod. 92,000 b/d Ref. Cap. 600 b/d 

Two rigs are employed by Petroleum 
Development (Qatar) Ltd., for some ex- 
ploration and for development wells in 
Dukhan field. This company completed 
its topping plant with 600 b/d capacity. 

Shell Overseas Exploration is carrying 
on exploration work the offshore area 
formerly held by a Superior subsidiary. 
A ship, the Shell Quest, accommodating 
140 persons, is used for this work. 


ROMANIA 
Prod. 92,000 b/d Ref. Cap. 100,000 b/d 


Old fields are being produced rapidly. 
New production was reported in Oltenia 
province. 


SAKHALIN 
Prod. 9000 b/d 


No reports from here since territory 
was taken from Japanese and given to 
USSR. 


SAUDI ARABIA 
Prod. 844,600 b/d Ref. Cap. 189,000 b/d 


Saudi Arabia withstood the shock of 
the death of its king, Abdul Asiz Ibn 
Saud, who was succeeded by the son es- 
lected for the crown before his father’s 
death. 

Exploration activities for 1953 con- 
sisted of work performed by surface map- 
ping parties, structure drill parties, seis- 
mograph parties, and gravity meter-mag- 
netometer parties in eastern Saudi Arabia. 
A 6-string drilling program was main- 
tained for the first 7 months of 1953 and 
later reduced to a 4-string drilling pro- 
gram by year end. 

Aramco’s Huiya 1 well midway be- 
tween Uthmaniyah and Ain Haradh ob- 
tained saturation in coring at 6100 ft. 
The well indicates oil production in the 
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30 miles between the 1949 discovery at 
Haradh and the Greater Ghawar field of 
which Uthmaniyah is a part. 

Another Aramco exploratory develop- 
ment of interest was the spudding on De- 
cember 13, 1953, of the first well to be 
drilled in the Rub’al Khali, the great 
desert area of southeastern Saudi Arabia. 
Aramco has been doing geophysical work 
in this area for several years. The test, for 
which Aramco has moved in a National 
100 rig, is roughly 200 miles south of 
Uthmaniyah. 

Development drilling by Aramco dur- 
ing the last two years has connected the 
former three separate fields of Uthmani- 
yah, Ain Dar and Shedgum into what is 
now known as Ghawar. This oil reservoir 
is now considered by many to be the 
world’s largest. It accounts for the bulk of 
Saudi Arabian reserves unofficially esti- 
mated at 28 billion barrels and even high- 
er by other competent engineers. 

The concession is owned 30 per cent 
each by Standard of California, The 
Texas Company, and Jersey Standard and 
10 per cent by Socony-Vacuum. 

An average rate of 844,642 b/d was 
produced for the year 1953, as compared 
to 824,757 b/d for the year 1952. The 
Ghawar-Uthmaniyah gas-oil separator 
plant No. 1 went on stream January 3, 
adding 120,000 b/d of producing capacity 
to Aramco’s facilities. 

Rated capacity for Ras Tanura refinery 
in 1953 amounted to 189,000 b/d. 


SICILY 
American International Fuel and Petro- 
leum Company (Gulf) spudded its first 
test, Ragusa No. 1, on May 21, 1953, 
and was drilling below 6900 ft at year 
end. This test is near the town of Ragusa 








in southeastern Sicily. (The well came in 
for an initial production of 500 b/d in 
1954.) 

Mediterranean Oil Company (Gulf and 
Macmillan) carried out seismograph op- 
erations in the Aragona area during the 
first three-quarters of the year. 

In Sicily the enactment by the Regione 
Siciliana of a special and liberal law has 
very much favored the investment of for- 
eign capital, and consequently, a large 
exploratory activity has taken place. 
There are good hopes for success. At 
the end of the first quarter of 1953, 
42 wells had been completed; Azienda 
di Stato (AGIP Mineraria) drilled 13 
wells. 

Oil concessions totaling 1,090,289 acres, 
or 17.33 per cent of the total acreage of 
Sicily, is now under lease to 10 differ- 
ent oil companies. Firms and acreage are 
as follows: 








Company Acres 
American —~ - Fuel and 
Petroleum (Gulf) —— = ..-196,197 
D’Arcy | By ect ...200,094 
Mediterranean (Gulf and Macmillan) - 218,985 


Macmillan ms = 29,615 





Rasiom (Italian refining) ....___ 182,985 
9 eee 95,904 
TE 18,806 
Soc. Snia-Viscosa anememnd silk 
manufacturers) ; ......104,560 
%  _=aeee .. 18,490 
Oe 80,152 








In addition, 30 different concession re- 
quests are now being considered by the 
Sicilian Government. Among these are: 
D’Arcy (Anglo-Iranian), 336,310; Medi- 
terranean, 18,236; Charles B. Wrights- 
man, 44,634; AGIP Government, 247,- 
076, and Pacific Western Oil, 211,431. 

Sicily, unlike Italy, has liberal petro- 
leum laws. 


oe | 


Arabian American Oil Company employees run an electric log at 


Shedgum No. 13 in a Saudi Arabian desert. 
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SOMALILAND 


Italian. Sinclair Somal Corporation, 
with a 77,220 sq mile concession, entere; 
into an agreement with Continental Qj 
Ohio Oil, and Amerada (Conorado Py. 
roleum) to explore this East Africa te. 
ritory and work went forward all year, 

Societa Mineraria Somala began jt 
exploration work in November 1953, 

British. Conoco Somal, Ltd., has hag 
one geological field party in its 36,009. 
sq mile concession in British Somaliland 
during 1953. Ohio Oil and Amerada ar 
interested in this concession, also. 

Moriqui Exploration Company, Lo 
Angeles, with some 12,000 sq miles unde; 
concession has begun geological work. 

SOUTH AFRICA 
Ref. Cap. 15,600 b/d 

The construction phase of Standard. 
Vacuum Refining Company of South Af. 
rica’s_ refinery project at Durban wa; 
completed prior to going on stream early 
in 1954. The plant includes a fluid cat 
cracker unit and the asphalt unit, stil 
building, will be completed this year. The 
15,600 b/d fuel products plant cost $22. 
000,000. Foster Wheeler Coporation wa; 
the general contractor. 


SPAIN 
Ref. Cap. 57,000 b/d 

Total refining capacity, including both 
the Escombreras and the Teneriffe re. 
fineries, is 57,000 b/d. 

Several companies hold exploration 
concessions in Spain and geological work 
and some drilling are being done without 
any report of success. CIEPSA and 
CAMPSA, two Spanish oil companies, 
have rigs going in the country. An Ameri- 
can firm composed of several Texas com- 
panies is surveying a concession near 
Logrofio and a German firm has joined 
CIEPSA to explore another section of the 
country near the French frontier, where 
the geological conditions are similar to 
those of the Lacq wells. 

The Escombreras (Cartagena) refinery 
has now a total crude distillation capac- 
ity of 32,000 b/d. New facilities for the 
production of lubricating oils are pres- 
ently undergoing construction. 


SUMATRA 
Prod. 180,000 b/d Ref. Cap. 157,000 b/d 


Sumatra is the principal source of 
crude oil for Standard-Vacuum’s market 
in the Eastern Hemisphere. This company 
and Shell are interested primarily in 
South Sumatra and Caltex has about 45; 
000 b/d production from the Minas field. 

Northern Sumatra has never been fully 
opened up since the Achinese regime went 
into power. The oil industry there is said 
to be nationalized. 


SWEDEN 

Ref. Cap. 34,000 b/d 
Sweden’s largest refinery is Koppar- 
trans’ at Gothenburg, which processes 
about 28,000 b/d. Sweden has highest per 
capita consumption of petroleum prod- 
ucts in Europe proper and demand is 

still rising. 












SWITZERLAND 
Ref. Cap. 2000 b/d 
Shell and Anglo-Iranian, among other 
companies, have done some exploration 
work here. One test in 1953 had some 
oil shows. 
SYRIA 
After years of exploratory work, in- 
cluding drilling, Iraq Petroleum company 
has given up its concession in Syria. 


tSee The Petroleum Engineer, June, 1953, 
A-4), 
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ANCAP refinery at Montevideo increased capacity to 27,000 b/d in 1953. This is Uruguay’s only plant. 


TANGANYIKA 
Anglo-Iranian is undertaking explora- 
tion on the small island of Mafia, 30 
miles off the coast of Tanganyika, East 
African coast, in conjunction with Shell. 


TRIESTE 
Ref. Cap. 25,000 b/d 


Aquila S. A. Tecnico Industriale is 
adding a cat cracker at its 20,000 b/d 
refinery. Esso Standard’s plant is 5000 
b/d capacity. 


TRINIDAD 
Prod. 61,900 b/d _ Ref. Cap. 110,000 b/d 


The deepest well in Trinidad was drilled 
by Apex (Trinidad) Oilfields Ltd., in 1953 
to 14,889 ft, nearly 800 ft below the pre- 
vious record. The company has a new 
concession in the southwest peninsula, 
where it is conducting seismic surveys. 

Dominion Oil Company Ltd. (Standard 
of California) added to its holdings and 
continued an exploration program of geo- 
physical surveys, core drilling, and gen- 
eral geological studies. 

Operating companies completed 224 
wells in 1953 of which 211 were oil wells. 
This compares to 182 completed in 1952; 
177 producers. Wells were slightly deeper 
at 4246 ft average per hole. 

During the year 2526 wells were pro- 
ducing with an average daily production 
of 24 bbl. 

Natural gas output in 1953 was 34.6 
billion cubic feet. 


TRUCIAL COAST 


_ Iraq Petroleum, which holds a conces- 
sion in this Middle East territory, con- 
tinued exploration. It drilled 3 tests, one 
below 13,000 ft. Superior relinquished 
its _—— license after some geophysical 
work, 

Anglo-Iranian has been granted a con- 
cession running 65 years over a 12,000 
8q mile area offshore Abu Dahbi in the 
Persian Gulf. A discovery at Murban in 
Abu Dhabi was reported. 

Also Anglo-Iranian holds a 1300 sq 
mile concession offshore of the Sheikdom 
of Dubai on the Trucial Coast. A dry 
hole, to 12,353 ft, was drilled. 


TUNISIA 


SNAP (Gulf and SEREPT) carried out 
geological, geophysical, and drilling op- 
erations throughout 1953. Ste. Juliette 
No. 1 reached a total depth of 12,050 
ft and Souinia No. 1 a total depth of 
11,350 ft. Both were abandoned as dry. 


The company had two rigs in operation 
at year’s end with one test being drilled 
on the Island of Djerba and the second 
rigging up near Ebba Ksour, southeast 
of Le Kef. 

CPDT (Shell and SEREPT) had explo- 
ration parties in the area and did some 
test drilling. 

A pipe line is being laid from Cap 
Bon gas field to the city of Tunis so the 
field there can be produced. 

Three companies are operating in this 
French-controlled territory. The first one, 
a jointly owned French and Tunisian 
Government company, SEREPT, has 5 
rigs drilling in four areas. A Wilson Titan 
rig is drilling a wildcat, Korba I, 10 miles 
east of the Cap Bon distillate gas field, 
discovered four years ago. Another wild- 
cat was drilling ahead of 7600 ft at the 
end of the year on the Djebel Mansour 
cretaceous anticline. In the Central Tuni- 
sia a third well is drilled by the third Wil- 
son Titan rig on the Oued Bahloul struc- 
ture where some shows of oil were en- 
countered in the two first wells and a very 
low pressure gas field discovered in a 
dolomitic reservoir at about 1500 ft. An- 
other wildcat 15 miles to the west was 
drilled to 4850 ft at the top of a similar 
structure by an Ideco H 40 D rig. Gas 
at very low pressure was also encountered 
in the same aptian dolomite, but no shows 
of oil had been reported. In the south, 
area of Gabés, a well drilled to 4000 ft 
by a Cardwell model L rig was exploring 
an eastern secondary extension of the vast 
Chott Fedjedj anticline where two wild- 
cats have been drilled respectively to 12,- 
400 ft and 8300 ft in 1951 and 1952 and 
where some shows of gas occurred. 


TURKEY 
Prod. 500 b/d Ref. Cap. 300 b/d 


During 1952 the oil activity in Turkey 
consisted of drilling 41,325 ft of hole. 
One of the wells, Hocali No. 2, at Adana 
has the distinction of being the deepest 
well drilled so far in this country. It was 
abandoned at 10,391 ft. 

Production from the wells at Raman, 
though limited by the capacity of the 
topping plant at Batman, reached 146,430 
bbl for the year. The increase was chiefly 
due to the constantly increasing demands 
of the railways. The topping plant at 
Batman treated some 85,000 bbl of crude 
oil, an increase of 34 per cent against the 
runs in 1951. 

Ralph M. Parsons Company is building 
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ANCAP Photo 


a Government refinery at Batman with a 
capacity of 6250 b/d of Raman crude. 

Max Ball was retained by the Govern 
ment of Turkey to aid in writing a new 
oil law. The Council of Ministers has al- 
ready invited foreign capital to invest in 
the country’s oil development, and wants 
laws fair to private companies and to its 
government. 

Standard Jersey, Socony-Vacuum, and 
the Royal Dutch Shell have had geologi- 
cal crews in Turkey for the last year, 
and Caltex has been granted a geological 
permit. Preliminary surveys are being 
made by Cities Service, Conorado, and 
Gulf. 

UNITED KINGDOM 


Prod. 1086 b/d _—Ref. Cap. 540,000 b/d 


England. Exploration in the United 
Kingdom by the D’Arcy Exploration 
Company resulted in a small quantity of 
oil being found at Plungar, Nottingham- 
shire, at 2820 ft. A second well is being 
drilled near the discovery and geophysi 
cists are carrying out a seismic survey 
near Plungar. D’Arcy has begun a shal- 
low drilling program in the Formby area. 
Lancashire, for underground structure in- 
formation. Crude oil production in the 
United Kingdom by AIC was about 1086 
b/d from its Eakring (Nottinghamshire) 
and Formby (Lancashire) fields. 

D’Arcy is to undertake a five-year 
search for natural gas in the United 
Kingdom on behalf of the Gas Council. 

Imperial Chemicals Industries Ltd. 
found gas at 4800 ft in Yorkshire, drilling 
for D’Arcy. 

Shell is constructing an 8000 b/d plat- 
former at its Stanlow refinery. Construc- 
tion of the new unit is being handled by 
Procon (Great Britain) Limited. 

Despite severe flooding from the 
Thames and Medway rivers in February, 
the 80,000 b/d Kent Oil refinery was 
commissioned at the end of that month, 
raising Anglo-Iranian’s refining capacity 
in the United Kingdom to 230,000 b/d. 
A catalytic cracker was commissioned at 
Kent in October in addition to those al- 
ready operating at Llandarcy and Grange- 
month. Each is 10,000 b/d capacity. 

Wales. Anglo-Iranian is constructing a 
6000 b/d platformer at its Llandarcy, 
Wales, refinery. The new unit is being 
built by Procon. 


UNITED STATES 
Pd. 6,465,000 b/d_=siR.. C. 8,000,000 b/d 


With about half the world’s production 
and more than half its refining capacity 
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and consumption, it is impossible to in- 
clude even a brief review of U. S. activities 
in this survey. 


URUGUAY 
Ref. Cap. 27,000 b/d 


A new heater has been added to 
ANCAP’s refinery at Montevideo to in- 
crease capacity to 27,000 b/d. Actual 
throughput in 1953 was about 22,550 b/d, 
which largely met national needs. Crude 
is imported from Venezuela, Saudi 
Arabia, Ecuador, Chile, and Peru. 


USSR 
Prod. 1,000,000 b/d 
Ref. Cap. 1,000,000 b/d (?) 

When Malenkov delivered his state- 
ment on world affairs in August he 
boasted that oil output would reach 52 
million tons (7.27 bbl per ton) or about 
1,035,000 b/d. This was presumably an 
optimistic estimate to fit into a highly 
optimistic speech. Later this exact amount 
was claimed in Soviet reports. 

The peculiar factor in USSR produc- 
tion figures is that some United States 
sources tend to be more optimistic than 
the Soviets in estimating output. Perhaps 
there is an idea that data which some- 
times seep through the iron curtain, are 
deliberately reduced for political reasons. 

European or former Soviet citizens are 
inclined to take USSR figures literally 
or reduce them. We are impressed by 
Dr. Leonid P. Smirnov, former chief 
Arctic geologist for the Soviet govern- 
ment, whose intelligent article in The 
Flying Red Horse, Socony-Vacuum maga- 
zine, in summer of 1953, stated belief that 
950,000 b/d was approximately the USSR 
production. Average for the year we esti- 
mate at about 1,000,000 b/d. Here is a 
run down of The Petroleum Engineer 
estimates: 


1945—408,000 
1946—455,000 
1947—520,000 
1948—600,000 . 
1949-—660,000 


It must be remembered that the exe- 
cuted Lavrenti Beria was minister of the 
Interior as well as chief of police and, as 
such, director of the oil industry. 

Early in 1953 he said USSR supplies 
— 936,000 b/d at the end of 

From his statement this was the highest 
rate of the year. 

There has been emphasis on the ex- 
ports from the USSR but Soviet oil ex- 
ports need not have much relation to 
production and consumption. 

Beria began exporting oil in mid-1941 
and shipped crude and products in small 
volumes after that, obviously to enhance 
offers with countries being wooed by 
trade. 

Present policy continues along the 
same line but amounts are still insigni- 
ficant. 

In all 1952 only 6,415,00 bbl (about 
one day’s production in the U.S.) were 
shipped, mostly to Finland and Italy. 
Combined offers to trade in 1953 
amounted to about 15,000,000 bbl. 


1950— 720,000 
1951— 775,000 
1952— 850,000 
1953—1,000,000 


VENEZUELA 
Prod. 1,740,000 b/d Ref. Cap. 450,000 


A new National Constitution became 
effective in April, 1953, which provides 
guarantees for both national and foreign 
capital, such as has traditionally existed 
in Venezuela. Col. Marcos Perez Jimenez, 
who had been serving as Provisional 
President, was installed formally on April 
19 by the Congress as constitutional presi- 
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dent for a five-year term. Relations be- 
tween the Government and the oil in- 
dustry continued to be characterized by 
mutual respect and understanding. 

Creole. Production of crude oil by larg- 
est operator, plus purchased royalty oil, 
averaged 794,382 b/d (estimated) in 1953, 
as against 803,407 b/d in 1952. The 
Amuay and Caripito refineries processed 
an average of 133,254 b/d (estimated), as 
compared with 126,388 b/d in 1952. 

Construction of the Amuay expansion 
project was well under way by the end 
of 1953. The company’s total Venezuelan 
refining capacity will be approximately 
225,000 bbl daily when the new pro- 
ject is completed. During the year the 
manufacture of several new products was 
initiated, including jet fuel, a higher oc- 
tane motor gasoline and a gas oil feed 
stock used for catalytic cracking. Plant 
additions for 1954 will be about the same 
as 1953 or approximately $110,000,000. 

The construction of a new pressure 
maintenance plant in the Lagunillas area 
of Lake Maracaibo, which is the largest 
gas conservation project undertaken in 
Venezuela to date, was begun in 1953 
and is expected to begin operations about 
mid-year 1954. The plant will compress 
137 million cubic feet of gas daily for in- 
jection into the Eocene reservoir and will 
utilize an additional 15 million cubic feet 
of gas daily for fuel. 

In 1953, 21 wildcat wells and 112 out- 
posts were completed. 

During 1953, the second Ule-Amuay 
pipe line was completed, bringing the com- 
bined capacity of the two lines to 500,000 
barrels daily. Work was also begun on a 
34-inch pipe line from Lagunillas to the 
La Salina lake terminal. 

Venezuelan Atlantic Refining Company 
carried on accelerated development drill- 
ing on its wholly-owned South Saban field 
in Guarico, where 25 out of 29 net wells 
were completed as producers, resulting in 
a substantial increase of production from 
this pool. Workover operations conducted 
in our older producing areas maintained 
their production at about the 1952 year 
end level. The company’s daily average 
net production in Venezuela for the 12- 
month period ended November 30 was ap- 
proximately 11,000 bbl. Exploratory 
drilling.resulted in new field discoveries in 
the Junta, Tacat and Rositas areas, in 
Eastern Venezuela. In an overall way 48 
net wells were completed during the year, 
of which 31 were producers. 

As of the close of the period, additional 
storage and pumping facilities were under 
construction to provide increased pipe line 
outlet for Saban oil. 

A limited amount of exploratory opera- 
tions, including structure drilling and seis- 
mic work, was conducted on presently 
owned concessions. 

Venezuelan Atlantic Transmission 
Corporation (VATCORP) deliveries of 
natural gas from Guarico fields to in- 








Production in Venezuela 











Companies June July August 
b/d b/d b/d 

i ccs caceee 790,445 765,145 732,865 
eee 502,893 504,411 475,482 
Mene Grande.... 278,092 270,059 281,880 
ee 64,893 66,351 62,305 
, “ae 19,698 20,580 18,016 
Mercedes nae 23,368 23,656 23,934 
OS See 18,159 18,563 18,323 
Richmond....... 15,415 25,969 33,107 
Sinclair.......... 16,374 16,571 16,939 
Pantepec....... 9,690 9,665 9,654 
eee 8,852 8,934 8,140 
. es 954 898 921 
| ee 295 597 554 

, rr 1,749,132 1,682,120 


1,731,399 
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dustrial and commercial consumers jp 
Caracas, La Guaira, Maracay and other 
points increased substantially. Deliveries 
which are expected to continue to rise jp 
volume during the coming year, averaged 
about 25 million cubic feet per day at the 
end of the period. 

Richmond Exploration Company 
(Standard of California) employed one rig 
in development drilling in its Boscan field 
from which production varied from 10,000 
to 30,000 b/d of heavy crude. One dry 
exploratory well was drilled in the Peder. 
nales area of the Orinoco delta region, and 
operations have been initiated on another 
wildcat well in the same region. 

Mene Grande Oil Company’s drilling 
program calls for an average of 33 rigs, 
Production in 1953 was second only to 
Creole with an average of 328,000 b/d, 

Texas Petroleum Company. A _ geo. 
logical and a seismic party was employed 
throughout the year. Drilling activity was 
concentrated largely on the development 
of Mata Field in Central Anzoategui, 
although a modest discovery was made at 
Tiguaje in the State of Falcon. A total of 
20 wells was completed, of which 13 were 
producers. 

Production for the year amounted to 
approximately 4,102,000 bbl in Eastern 
Venezuela and 3,386,000 bbl in Western 
Venezuela. 

Sociedad Anonima Petrolera Las Mer- 
cedes (50 per cent owned by Texas Pe- 
troleum) contained the exploration and de- 
velopment of its concession acreage in 
Guarico. Crude production for the year 
was approximately 8,954,000 bbl. A total 
of 59 wells completed, of which 29 were 
producers and 2 were gas wells. 


YEMEN 


Between the German company, C. Deil- 
mann Bergbau G.m.b.H., Bentheim, Ger- 
many, and the government of Imam 
Ahmed, king of the Yemen, an agree- 
ment has been entered into for jointly ex- 
ploring and exploiting crude oil deposits, 
if any, in the country. 

The German-Yemenitic agreement is 
not a contract of concession in the usual 
form but lays down the conditions for a 
partnership in which either of the parties 
shares costs, risk, and proceeds in the 
proportion agreed upon, being 25 per cent 
for Deilmann and 75 per cent for the 
Yemenitic Kindgom. 

The Deilmann company will carry 
through all geological and geophysical 
investigations as well as deep drilling. 
Should crude oil be found in commer- 
cial quantities the problems of production 
will also be tackled by Deilmann. 

Surveying as well as the geological and 
geophysical work have been started in 
the Salif zone under the supervision of 
the technical staff of the company. 

Reports of an oil strike are not con- 
firmed by the company. 


YUGOSLAVIA 
Prod. 3000 b/d Ref. Cap. 10,000 b/d 

Newest discovery reported is a well in 
Vajoodina Province, which came in for 
210 b/d. 

Yugoslavia is pushing its oil develop- 
ment, it is evident, but precise informa- 
tion is not available. 

One refinery was under construction at 
Bosanski Brod. It was being built by a 
German firm, which also had a contract 
to build a second one at Sisak. 


ZANZIBAR 
Anglo-Iranian in association with Shell 
has a concession which covers the island. 
Only geological and geophysical surveys 
have been carried out. k** 
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TO BOTTOM 


ITS FASTER WITH 





HUGHES BITS 


The consistently faster penetration rate of Hug! 
rock bits gets you from top to bottom in 


shortest possible time. 


The consistently better footage of Hughes 


gets you from top to bottom with fewer round t1 


That’s why — year-in and year-out — operators 
Hughes bits to drill more hole... faster! When 
run Hughes bits, you get the benefit of the indi 
try’s greatest rock bit engineering, research 
manufacturing experience... plus that dependal 


Hughes field service. 








HERE’S YOU GET 


GREATER PENETRATION witn 


Lane-Wells exclusive "CHARGE ALIGNER” gives you 3 distinct advantages 


FIRST: 


gives POSITIVE ALIGNMENT 
of charge in gun to assure 
proper detonation and performance. 








SECOND: 


insures correct ‘standoff distance’ to permit 
proper force stream action. 





THIRD: 


and most important — allows optimum space 
for full, unimpeded forming of the 
force-stream — giving you the greatest penetration 
the charge can possibly deliver! 





LANE ©) WELLS 
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LANE-WELLS General Offices, Export Office, Plant - 5610 So. Soto St., Los Angeles 58 
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Piddiiecss future rests on its natural resources. While providing a 
primary source of tax support, they also are the basic force mobilizing 
the wheels of industry and commerce, providing thereby a much more 
considerable source of governmental revenue. Their volume is trans- 
latable into terms of national power—their proper development and 
utilization are vital to the present and future economic and social 
stability of the nation. 


The recent emphasis then on demand considerations in establish- 
ing production allowables is healthy. We have reached a stage of 
maturity of thought where less weight is placed on new frontiers of 
opportunity and more on preserving our way of life. Conservationists 
increasingly realize that correct use of resources today will preserve 
- our social structure for future generations and that true conservation 

now, more than ever before, represents intelligent use—not miserly 
hoarding. The demand method of proration is truly a boon to resource 
development, encouraging operations through a just distribution of 
_ the available market and protecting against a disastrous price collapse. 


as So much then for the theory of “demand conservation.” The bene- 
fits are practically unquestionable—disadvantages few. Like the bad 
apple in the barrel, however, the ill advised and selfish actions of a 
few political subdivisions work to create hardships on the more co- 
operative states. The areas that permit unrestricted production not 
only cause inequitable distribution of the available market and 
- jeopardize price structure for the whole industry, they also do them- 
selves no good by the wasteful dissipation of their limited and irre- 
placeable natural resources. 


Sound production practices will unquestionably recover a higher 
percentage of reserves than is possibly producible under substantially 
unrestricted flow, accruing to the producer a greater reward from his 
investment and to the state and its people more revenue from their 
- natural endowments. These truths should show the necessity to all 
for the nation-wide practice of enlightened conservation, the desires 
and wishes of a selfish and short-sighted few to the contrary. 


The economic security thus afforded the industry will bear fruit 
in the expansion of our natural resources. Capital for exploration and 
development will be available. The scientific studies that led to frac- 
turing, repressuring, pressure maintenance, production control, and 
other improvements in production technique will continue. And last, 
but not least, the prospects for the continued social stability of the 
nation will be enhanced. Sim H. Crews 
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over setting on tubing on tubing or 





wire line setting 


pays off... or drill pipe. 4 drill pipe. 











ACCURATE, fore me VN 
CORRELATED SETTING estminc | auc 
DEPTH is simple with wire usive BAKER _ _ rough the use of 





line measurements. Mechanism. — - atcessory equipment. 











FOR WIRE LINE SETTING 


Contact these leading wire line service 6 
organizations, who are licensed to use Baker 
Wire Line Setting Mechanism and other ' A SINGLE 


accessories, furnishing Baker Bridge Plugs as 
required. Baker Packers are available from 


Baker Oil Tools, Inc., for setting by the wire perforating, and setting 
line service organization of your choice. 


THE FORD ALEXANDER CORPORATION of Packer or 
BIRD WELL SURVEYS . 

BJ SERVICE, INC. Bridge Plug. 

THE DIA-LOG COMPANY 

DOWELL INCORPORATED 

HUSKY GUNS, INC. 

LANE-WELLS COMPANY 

McCULLOUGH TOOL COMPANY 

PERFORATING GUNS ATLAS CORP. 

RAM-GUNS, INC. 

SCHLUMBERGER WELL SURVEYING CORP. 

WELEX JET SERVICES, INC. 

THE WESTERN COMPANY 


SET-UP permits gun- 








Here’s why Baker Packers and 
Baker Bridge Plugs pay dividends... 


Features of the BAKER RETAINER PRODUCTION PACKER which appeal to pro- 
duction men are... Applications for Acidizing, Plasticizing, Re-Pressuring and similar 
uses — Positive Anchoring Against Upward or Downward Movement—Flexibility of 
Application for Single-Zone or Dual-Zone Production—Corrosion-Resistant Construc- 
tion—Resistance Against High Temperatures —Bottom-Hole Control, with a flapper valve 
which closes when the tubing is removed, thus eliminating the necessity for killing the 
well, under normal conditions—Complete Drillability. 

ALMOST UNLIMITED FLEXIBILITY of operation is based upon the construc- 
tion of the Baker Packer with two sets of opposing slips having a packing element between 
them; and the extensive line of accessory equipment for producing from one or more 
zones, through tubing or casing, with production changes often made without pulling the 
production string. When the Baker Packer is set it virtually becomes a part of the casing 
string, and the tubing, or down-hole tools, are run through the packer; however, the entire 
packer can be drilled out when desired 





BAKER BRIDGE PLUGS have been successfully used for every type 
of installation. Operators know that they will set positively—will 
hold against any pressures (from above or below) safe for the 
casing—and will drill out quickly and safely because they are 
DESIGNED AND CONSTRUCTED WITH “DRILLA- 
BILITY” A FOREMOST CONSIDERATION. 

Then, too, you can choose between the CAST IRON Type 
for permanent installations, or where harmful well fluids are pres- 
ent—or the MAGNESIUM ALLOY Type where the application 
is temporary. Either type will withstand any pressure safe for 
the casing. And, you will not need to dump cement on a BAKER 
Bridge Plug to secure a leak-proof shut-off. 


ANY BAKER REPRESENTATIVE or office will gladly furnish specific 
recommendations for the use of BAKER PACKERS or BAKER BRIDGE 
PLUGS in your wells. Why not get all the facts? 


R AK 7 BAKER OIL TOOLS, INC. 
AKER 





















































DIGEST of NEWS and COMMENT 
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Rocky Mountain Oil Area 


Importance of oil exploration in the 
Rocky Mountains, together with new 
Frontiers for oil in the region, was dis- 
cussed by petroleum geologists from 
oil areas of the nation at a meeting in 
Albuquerque. Southern portion of the 
Rockies, particularly Four Corners 
area of New Mexico, Arizona, Utah, 
and Colorado, were a featured part of 
this annual meeting of the Rocky 
Mountain section, American Associa- 
tion of Petroleum Geologists. 

Papers on “Oil Possibilities of the 
Post-Paleozoic of the Four Corners 
Area” by Lealand M. Knapp, Superior 
Oil, and “Exploration Frontiers of the 
Paleozoic” of the same area by Dr. 
William W. Mallory, Phillips, were 
presented. 

xk k * 


Repressuring Ups Output 

A Bureau of Mines report on Flat 
Rock field, Osage County, Oklahoma, 
indicates that possible future oil re- 
covery from the Bartlesville sand under 
repressuring through water injection 
will exceed 10,000,000 bbl and may 
approach 27,000,000 bbl. Discovered 
in 1904, the field has produced more 
than 25,000,000 bbl of oil through 
January 1, 1953, most of which has 
been recovered from Bartlesville sand. 


x & *® 


Drilling Research 
AAODC has approved a research 
program designed to study methods of 
increasing rate of penetration in oil and 
gas well drilling operations. Special em- 
phasis during the first year will be 
placed on a study of drilling fluids 
and their effect on drilling efficiency 
under all conditions. In setting this pro- 
gram in motion, the group has voted 
$30,000 for carrying on research work 
during the first year. Preliminary 
arrangements have been completed 
with Battelle Memorial Institute, 
Columbus, Ohio, for carrying out the 
program. 
» wR 


Paris Headquarters Setup 

A new geophysical company, Societe 
Exploration Geophysique Rogers, has 
been announced by Sam D. Rogers, 
president of Rogers Geophysical Com- 
pany of Houston. The new company 
will have headquarters in Paris. Robert 
du Pasquier is manager and will be in 
charge of all European operations for 
the new company. 
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More Output With Heat 


Burning crude oil reservoirs to in- 
crease ultimate recovery at the sur- 
face was subject of two papers pre- 
sented at annual AIME meeting in New 
York. Increased reservoir temperature 
brought about by underground burn- 
ing lowers crude viscosity, allowing it 
to be produced more readily. Prac- 
tically complete depletion of oil bear- 
ing formations in the heated areas was 
reported given by use of this method. 
A new electrolytic instrument capable 
of predicting the shape of the burning 
front as it spreads from the injection 
well was also described. 


kok ok 
API Meetings Announced 


The Division of Production of the 
American Petroleum Institute has re- 
leased schedules for two of its spring 
meetings. Southwestern division ses- 
sions will convene in Houston March 
3, 4. and 5 with meetings to be held at 
the Rice Hotel. The first day will be re- 
served for committee meetings and the 
two following days for presentation of 
papers. Of particular interest will be 
offshore operating symposium March 5. 

Mid-Continent division sessions will 
be held at the Biltmore Hotel, Okla- 
homa City, with committee meetings 
scheduled for March 17 and topical 
papers to be presented March 18 
and 19. 

Complete programs for both meet- 
ings may be obtained from API Divis- 
ion of Production, 300 Corrigan Tower 
Building, Dallas. 


xk k * 


Cuyama Valley Model 

Richfield Oil Company has presented 
a three-dimensional model of the 
Cuyama Valley oil fields in Central 
California to the University of Cali- 
fornia to be used as an aid to teaching. 
Model depicts geological features of the 
valley area, is 14 miles long, 312 miles 
wide, and 11% miles deep. 


kk ok 
All-Out Oil Search 


Most intensive search for oil in the 
state’s history is being carried out in 
Nevada. Four active wildcats were 
drilled last month in the eastern part of 
the state, with a number of minor 
operations going on by individuals in 
other parts of the state. New activity 
is due to over-all interest in the Basin 


‘ and Range areas of western Utah, 


previously unexplored. 


Drilling and Producing Edition 





Special Oil Courses 

Beginning with the spring semester, 
specialized petroleum courses dealing 
with various phases of drilling and pro. 
duction are being offered to field Per- 
sonnel of the industry at Harbor Junior 
College, Long Beach City College, and 
Orange Coast College. 

Sponsored by the Los Angeles Basin 
Chapter of the American Petroleum 
Institute, most of the courses are AP] 
validated, assuring students of their ap- 
plicability to current oil field practice. 
xk *&k * 


Offshore Area Rules 


Interior Department’s proposed regu- 
lations for dealing with outer conti- 
nental shelf area have been published 
in the Federal Register and are similar 
to present federal land regulations. 
Leasing activities are to be handled by 
Bureau of Land Management, and 
supervision of operations will be under 
Geological Survey. 


x *® * 


Egyptian Wildcat 

A new well flowing 2500 bbl per day 
has been brought in on Sinai Peninsula 
by Southern California Petroleum, 
operator for International Egyptian Oil 
Company. Well is the No. 2 Miocene 
Feiran, which was completed at 6825- 
6927 ft. 


xk & * 
New Well in Florida 


Florida has reported a new oil well, 
the second one in the 40-Mile Bend 
area, 40 miles west of Miami. Well is 
No. 1 Wiseheart brought in by Com- 
monwealth Oil Company. Crude was 
reported shooting four to five feet in 
the air. Present depth is 11,341 ft. 


x *k * 


Consultants Taxed 


Under a state controller decision 
court action is now under way to assess 
occupation and service taxes amount- 
ing to almost 24% per cent on gross 
receipts of a consulting paleontologist 
in Houston. The controller’s action is 
being taken under Article 7060, Sec- 
tions a and b of the Revised Civil Stat- 
utes of the State of Texas. This article 
is the authority whereby service opera- 
tions of cementing, logging perforat- 
ing, etc. have been taxed and the statute 
is now being interpreted to include any 
service Operation on a well wherein 
an instrument such as a microscope is 
used for examination of cuttings. 
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New field was discovered at Staffelfelden, near Mulshoe, in the higher 
Alsace Valley, where 3 wells flow 350 bbl daily in Jurassic limestone 


Two years ago, we wrote a paper in 
The Petroleum Engineer, about the dis- 
covery, in December 1949, of the 
Lacq oil field, the biggest oil field of 
France. Noted also was the consider- 
able development of petroleum pros- 
pection in continental France. 
Though it remains very modest, the 
oil production of France has been 
steadily increasing, especially due to 
the development of Lacq oil field, in 
the Aquitaine basin, southwestern 
France: 895,892 bbl in 1950, 2,031,570 
bbl in 1951, 2,376,537 bbl in 1952. 
This development has now ended, but 
the exploration of the deep Lower Cre- 
taceous horizons of the same field 
proved the presence of hydrocarbons 
under a very strong pressure. Produc- 
tion tests presently in operation, will be 
perhaps the outstanding event in the oil 
exploration of France in last two years. 
In the other basins, in spite of 
numerous oil shows, and even little 
production, no important reserves 
could have been discovered up to now. 
In the Languedoc Basin where the small 
Gabian oil field, discovered in 1924, 
has been shut in as uneconomical, the 
Gallician oil field was discovered in 
1951, in Oligocene formations. Up to 
now, this field has been uneconomical, 
but testing of the various horizons is 
continuing. Exploration of the same 


*The Petroleum Engineer, April 1952, B-58 
to B-70. 
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FIG. 1. Distribution of French sedimentary basins. 


Oligocene formations in the Sadne 
River Basin and the Savoie Basin has 
not been very promising, but oil indica- 
tions have been discovered in the Juras- 
sic basement of these areas. In the Al- 
sace Valley, where development in the 
old Oligocene Pechelbronn field has 
been stopped, exploration of the Juras- 
sic and Triassic formations did not lead 
to any positive results. At Staffelden, 
however, in the southern part of the 
Basin, 3 wells are producing in a Juras- 
sic limestone, and in the German north- 
ern part, Stockstadt No. 1, near Darm- 


| EXCLUSIVE | 
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stadt, discovered in February 1953 
400 bbl daily of a 40 API oil, in Lowe: 
Oligocene sands. 

The major part of the interesting 
zones in the sedimentary basins has 
now been leased, and 6 companies are 
operating 33 rigs in continental France 
among them 12 heavy rigs (over 11,000 
ft). Distribution of these basins, filled 
with Cenozoic and Mesozoic sediments 
(and locally post-Hercynian Paleozoic), 
is shown in Fig. 1. These basins are 
limited by Hercynian Paleozoic mas- 
sives (Ardennés, Vosges, Forét Noire, 
Central Massif, Armorican Massif), by 
intensely disturbed mountain ranges 
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TABLE 1. Statistical data on French sedimentary basins. 





Maximum 


thickness Leased Age of productive Number of Date of 
Basins Acreage (feet) acreage formations companies first well 
CO ee 21,500,000 30,000 12,433,980 Cretaceous 3 1939 
Languedoc and connected ’ 
RE 7,500,000 20,000 3,467,880 Triassic, Oligocene 1 1943 
Rhone Valley............ 1,500,000 10,000 0 
Jura-B Disdecesa 5,000,000 13,000 1,778,800 1 1951 
Ee _ — 308,800 1 1951 
i dscsendeeccoucnus 1,500,000 15,000 1,427,500 Triassic, Jurassic,Oligoeene 2 1740 
EN Ee 43,000,000 10,000 6,524,000 2 1953 








TABLE 2. Stratigraphical distribution of fields and important seepages. 





Cumulative production 














Triassic Jurassic Cretaceous Oligocene December, 1952 
Aquitaine Basin 
_ Re sina St-Marcet — hou 50,275 bbl oil 
es pais owas St-Marcet anak J 1,180,147 bb] condens. 
\ 59,030 MMCF gas 
Sth ce weer asks Upper Lacq. eae 4,060,797 bbl oil 
| SERPS re oe Lower Lacq. = ? 
eee ars Garlin ee 2,000 bbl oil 
Languedoc Basin 
eae Gabian nae eee ss 187,330 bbl oil 
/ eee apa Pee oe St-Jean Marvejols 4,600 bbl oil 
Se Soe waits ee Gallician 6,950 bbl oil 
Alsace Basin 
_ REESE are Soultz ol aipin stetet 100,000 bbl oil 
ghd aennwiues Bret: Ohlungen side ee 300,000 bbl oil 
Din akehetaue esa Staffelfelden une 5,093 bbl oil 
re neSA oun Pechelbronn 21,000,000 bbl oil 
TABLE 3. Oil concessions in France. 
Date of 
Basins Ownership first lease Acreage Results 
Aquitaine........ S.N.P.A. 1942 7,222,280* Lacq oil field 
R.A.P. 1940 857,090 St-Marcet gas field 
ESSO-STANDARD 1951 4,354,600 ‘ 
Languedoc............. 8.N.P.L.M. 1946 3,467,800 St-Jean Marvejols & Gallician fields 
Jura-Bresse . eee 1950 1,778,800 Little gas production in Jura 
ed ila R.A.P. 950 308,800 
Rhine Valley........... Pechelbronn-S.A.E.M. 1740 454,145 Pechelbronn oil field 
P.R.E.P.A. 1951 973,357 Staffelfelden field 
Picuseatexedses . RAP. 1953 4,771,000 
S.N.P.A 1953 1,752,000 





S 


* (Among which, about 3,000, acres have been transferred to SPG, a 50-50 SNPA and RAP combine). 
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FIG. 2. Paleoggographical sketch of Triassic. 











(Alps, Pyrenees), or by geographical 
limits (Mediterranean Sea, Atlantic 
Ocean, Channel). The Channel is only 
a geographical limit between the Paris 
and London basins, these both belong. 
ing to the same geological unit. 

Paris Basin, Aquitaine Basin (south. 
western France), Languedoc Basin 
(southeastern France), are the three 
major sedimentary units of France and 
join each other by straights between the 
Hercynian massives. Moreover, down. 
faulted grabens occurred at the begin. 
ning of Oligocene times, in close rela. 
tion with the Alpine orogeny. In these 
basins, such as the Rhine Valley, 
Limagne, and the Rhone Valley, Oligo. 
cene formations offer frequently favor- 
able facies for oil accumulation; the 
old historical Pechelbronn oil field has 
been exploited in such sediments. 

Drilling is just beginning in the 
northern part of Aquitaine basin, in 
Savoie Basin, in southern Alsace Val- 
ley, and in Paris Basin, and results are 
not as yet known. 

Areal extent, thickness of sediments 
and leased acreage are listed in Table 1. 
Cumulative production of the various 
basins of France has been only 25,415,- 
545 bbl up to December, 1952, which 
is small considering the great extent of 
the sedimentary formations. With the 
exception of Pechelbronn, modern 
active exploration of our sedimentary 
basins began only 15 years ago (dis- 
covery of St.-Marcet gas field) and has 
been really efficient only since the end 
of the war. 

Figs. 2, 3, 4, 5, and 6, show the 
paleo geographical conditions of the 
Triassic, Jurassic, Lower Cretaceous, 
Upper Cretaceous, and Oligocene seas 
with the correlative seepages and event- 
ually the oil fields discovered in these 
formations. We must note indeed, that 
production in France is associated with 
many geological stages from Triassic 
(Gabian), to Oligocene (Pechelbronn). 
Upper Cretaceous, up to now, how- 
ever, has been the most productive for- 
mation, in the southern Aquitaine 
basin, (Lacq oil field, St-Marcet gas 
field). Results are shown in Table 2. 

Different companies operating in 
France are listed in Table 3, with areas 
of leases, granted, or applied. 





Aquitaine Basin 





Societe Nationale Des Petroles 
D’Aquitaine (SNPA). Activity of 
SNPA in 1952 and 1953 was character- 
ized: (a) by the end of the development 
of the Upper Senonian reservoir in the 
Lacq oil field, (b) by the stabilization of 
the production towards 2,000,000 bbl 
yearly, that is to say 5470 bbl oil per 
day, (c) by the discovery and the begin- 
ning of the exploration of a very deep 
but promising reservoir in the Lower 
Cretaceous (Aptian) formations of the 
same field, (d) by the exploration of 
many structures, either in the Flysch 
subsidence trough or in the continental 
shelf. 

Five (in 1952) or four (in 1953) 
heavy rigs, one medium-sized rig, and 
three light rigs are operated by SNPA. 
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the FIG. 3. Paleogeographical sketch of Jurassic. FIG. 4. Paleogeographical sketch of Lower Cretaceous. 
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per Among them, two heavy rigs are de- Lacq oil field. Lacq oil field is a 
gin- voted to the exploration of the lower © TABLE 4. Development wells and Pro- = dome, on the downthrown side of a 
jeep Lacq field; two light rigs have been duction in Upper Lacq field.* major fault with a vertical throw of 
ywer developing the Upper Lacq field, on to Wells hr Site more than 9000 ft. The area has been 
"the February 1953, when that development Year completed Productive or wet (bbls) situated during the Upper Cretaceous, 
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ntal pleted in 1952 and first six months 1982 5 8 1997571 limestone facies of the shelf. To the 
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953) upper Lacq field. (See Table 4). 53 28 25 6,160,000 = on pon the Ste-Suzanne anti- 
and Oil production from the Lacq field cline (Fig. 7) outcrops. 
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FIG. 7. Structural sketch of southern part of Aquitaine Basin, southern France. 


faulted zone: (a) dry asphaltic impreg- 
nations along calcitic veinlets in the 
Lower Cretaceous limestone outcrop- 
ping in the heart of the structure; (b) 
asphaltic impregnations, which be- 
come fluid in summer, in the Upper 
Cretaceous downfaulted broken north- 
ern flank, and (c) globules of heavy 
black oil, in a sulfurous cold spring, 
on the same downfaulted flank, at St- 
Boes village (four miles northwest of 
Orthez town). 

Upper Lacq field. Lacq dome was 
discovered in 1948-1949 by seismic 
methods. Location of the first test, in 
1949, was very attractive because of 
the vicinity of the previously noted 
seepages. 

Under “molassic” continental sedi- 
ments of Middle and Upper Tertiary 
age, marine series of Lower Eocene 
age were reached at 853 ft, Upper Cre- 
taceous limestone at 1830 ft, and in 
December 1949, at 2090 ft, an oil zone 
was discovered in a Lower Senonian 
cherty limestone. This discovery was 
followed by an extensive development 
in the three succeeding years. 

Since December 1949, two light rigs 
have been developing the Lacq oil field. 
End of the development occurred in 
February 1953. A total of 53 wells 
were drilled, among them 28 produc- 
tive and 25 dry. The latter being out- 
side the limits of the productive zone, 


Total volume of the reservoir is some 
12,600,000,000 cu ft. Recoverable 
reserves have been estimated at 20,- 
000,000 bbl. 

Reservoir is a porous limestone of 
Lower Senonian age. Porosity of the 
matrix, though very variable, is gen- 
erally high and may reach 20 per cent; 
permeability is very low, 1 to 2 md; 
fissuration and crevices play an im- 
portant part in the displacement of the 
fluids. Original oil-water table was 
2030 subsea. Gas/oil ratio is very low 
and all the gas is dissolved. Original 
bottom hole pressure was 867 psi at 
the reference level 1722 ft subsea. Re- 
covery factor does not seem to be very 
high, because of difficulties in the con- 
trol of water and low permeability of 
the reservoir. Wells are flowing, but 
acidizing is very useful in the bettering 
of the production. The field is produc- 
ing under an important water-drive. 
Oil zone is between levels 1656 ft and 
2030 ft subsea, on the top of the dome. 

Characteristics of the oil have been 
published in our 1950-1951 progress 
report. 

Lower Lacgq field. In our last report, 
we had noted that Lacq No. 3, a deep 
wildcat located for the exploration of 








TABLE 5. Deep Lacq wile, 











the Lower Cretaceous and Jurassic 
sediments of the structure, under the 
shallow Upper Cretaceous pay, was 
drilling through salt water impregnated 
Aptian sediments from 3250 ft to 9350 
ft. Toward 11,150 ft, the well encount- 
ered, in Lower Aptian fissured lime- 
stone, very strong oil and gas shows, 
followed, at the beginning of 1952, by 
a gas blow-out (with 72 per cent CH‘ 
and 18 per cent H?S). The well was 
abandoned in 1952, on account of a 
difficult fishing job, due to the corrosive 
effect of so sulfurous a gas. 

Two deep wells were immediately 
located for the exploration of this new 
and promising reservoir, one on the 
northern flank, the second on the 
southern flank of the dome, after seis- 
mic surveys. These 2 wells encount- 
ered the reference marl at the top of 
Lower Aptian limestone, respectively at 
9725 ft and 10,750 ft. Lacq 102, on 
the southern flank, drilled through 
1770 ft of this formation and entered 
the Lower Aptian limestone with very 
high pressure at 12,530 ft. In this well, 
Lower Aptian seems to be 1400 ft 
lower than in the discovery well Lacq 
3 (Table 5). First tests gave gas and 
some oil flow. Operations are continu- 
ing and great hopes rely on these deep 
horizons. 

Flysch subsidence trough. A large 
seismic structure had been discovered 


below the oil-water contact (see results Top of Lower Reference in 1949 in the Flysch trough, south of 
Tabl 4) Aptian lime- marl P t d 15 i] t from 

on lable 4). : y Well stone (subsea) (subsea) Results au town, an 3 mues eas 
Productive area is an irregular con- Lacq3...... 10,800 9,046 Gas blow-out Lacq field. Previously to 1951, 3 deep 
j y i “ A Lacq 101.... 11,313 9,334 Oil shows , 4 
tour, extending 2 miles along a NW-SE Lact 102....—(12°218 10440 Oil and eas (7) wells had been located on that struc 


trend and covering about 1334 acres. 
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peen noted in the Lower Eocene sands 
and at about 10,000 ft, in the Lower 
Senonian Flysch. 

Unfortunately, a subsiding sedimen- 
tation, different from that of the “in- 
termediate facies” of Lacq, brought 
forth great thickness of Upper Cre- 
taceous with unfavorable lithologic 
conditions. In spite of a total of 5 deep 
wells and some shallow geological 
wells, no production could be estab- 
lished. Lower Cretaceous was reached 
towards 11,800 ft and exploration of 
these deep formations may be resumed 
in the future with heavier rigs. 

Epicontinental shelf. The anticlines 
of this zone generally reveal a deep 
Triassic salt (or evaporites) plug. Many 
asphaltic or oil seepages are encount- 
ered in wells, but no commercial pro- 
duction has been established (Fig. 7). 

On Garlin seismic anticline, 4 wells 
had been previously drilled without 
any commercial results, on top or on 
the flanks of a deep salt plug, uplifted 
at 6430 ft. A total of 2000 bbl of 24 
API oil had been produced in Garlin 1, 
between 6233 ft and 6430 ft, in a 
Lower Liassic conglomerate capping 
the plug. Garlin 5, a new well, is drill- 
ing to test systematically all possible 
reservoirs in the Lower Aptian and 
Liassic formations. Results, however, 
do not seem promising. 

On Louer outcropping anticline, a 
well is drilling in Lower Cretaceous 
sediments, and at Saubrigues seismic 
dome, Upper Cretaceous was explored 
from 1770 ft to 3900 ft without en- 
countering any salt plug; deep explora- 
tion will be resumed on this last struc- 
ture. 

Tentative extension of Lacq field. 
We noted previously the very peculiar 
position of Lacq oil field with respect 
to the paleogeography of Upper Cre- 
taceous sediments. This “intermediate 
zone” was explored in 1951-1952, first 
on the Pau structure, (where paleogeo- 








TABLE 6. Increasing activity of SNPA 
in the Aquitaine basin. 





Wells Rigs 
Pro- 


com- - 
Footage pleted Dry Oil duction Heavy Med. 
( j 2 


1948.. 27,075 6 6 6 

1949.. 55,230 8 7 1 0 6 2 
1950.. 64,080 13 6 7 444,871 5 2 
1951.. 104,660 30 19 11 1,617,500 4 3 
1952.. 111,695 24 17 7 1,997,571 5 4 
1953 *. 2 = 2,100,000 4 3 





*1953 production estimated. 











TABLE 7. Aquitaine Basin, RAP, wells 
completed in 1952-1953. 





Com- Max. Stage 


Structures pleted depth reached Results 
Plagne... .. 1 10,820 Up. Senonian Salt water 
Gensac..... 2 12,600 Senonian Salt water 
Labarthe... 1 7,860 Paleozoic Dry 
Mondilhan.. 2 9,740 Low. Senonian Salt water with 
gas shows 


St-Plancard. 1 


8,680 Low. Senonian Dry 





TABLE 8. Activity of RAP in the Aquitaine Basin. 


graphical position proved to be in the 
Flysch Cretaceous trough), then south 
and west from Lacq dome, on the 
down-faulted northern flank of Ste- 
Suzanne anticline and Puyoo fault ac- 
cident. 

Six wells (between 3000 ft and 7000 
ft) have been drilled on Lagor, Castet- 
ner, Sordes and Orthez structures, 
where it seemed that structural condi- 
tions may be favorable. No result was 
obtained in the Upper Cretaceous for- 
mation. At Castetner, 6 miles west of 
Lacq field, physical characteristics of 
the limestone are unfavorable and the 
reservoir has been invaded by salt 
water (same chemical composition as 
Lacq edge and bottom water). Some 
possibilities remain in the Lower Cre- 
taceous and Jurassic series of these 
structures. 

Regie Autonome Des Petroles (R.A.P.) 

St-Marcet gas field. Production of 
the St-Marcet gas field reached 9.7 bil- 
lion cubic feet in 1952 and will be to- 
wards 8.6 billion cubic feet in 1953 
with 237,332 bbl of condensate in 1952 
and 230,000 bbl estimated for 1953. 

Development of the field has come 
to an end, at least with respect to the 
Senonian breccia reservoir. Twenty- 
one wells have been completed, among 
them 5 only are dry. Seventy per cent 
of the cumulative production (59,030,- 
000,000 cu ft gas in December, 1952), 
has been produced by 3 wells. 

Exploration. RAP has operated four 
heavy rigs in 1952 and 1953. Seven 
deep tests have been completed; three 
new structures have been tested or are 
in course of exploration (St-Plancard, 
Clarens, St-Ignan). None of these tests 
proved productive in spite of frequent 
oil or gas manifestations. 

On Plagne anticline, well No. 7, on 
the western end of the structure, was 
stopped towards 10,850 ft, without suc- 
ceeding to reach the Senonian breccia. 
In spite of strong pressures and gas 
manifestations, no production has been 
obtained on that structure. 

On Gensac anticline, we have noted, 
in our 1950-1951 report, the develop- 
ment of a very thick sandstone (3000 
ft), which could comprise a first class 
reservoir. The extension of this detritic 
facies in the Lower Senonian Flysch 
seems limited to the region of Antin- 
Gensac, where it had been tested some 
years ago by SNPA on Antin anticline 
(one deep well) and by RAP on Gen- 
sac anticline (six deep wells). Both 
structures revealed the presence of a 
deep Triassic salt plug, at 6230 ft on 
Antin anticline, at 5770 ft on Gensac 
anticline. All the wells were non-pro- 
ductive in spite of oil shows in the 
cores of the Gensac wells. This big 
reservoir seems to have been com- 





Wells 
Footage completed Dry Gas 
1948. . ; is 
ee 57,767 “i 
et 64,835 8 7 
1951. 98,950 17 17 
ee 108,237 20 20 








Gas Condensate Rigs 
production production — -———-— — ~~ 
MMCF bbl Heavy Medium 
6,144 100,000 7 1 
8,050 158,000 6 2 
8,651 200,600 6 2 
10,626 235,040 6 2 
9,745 257,330 5 2 
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pletely flooded. In 1952-1953 two 
wells, Gensac 5 and 6, have been com- 
pieted on the flanks of the structure, 
without any result. 

The extension of Gensac anticline to 
the east has been tested on Mondilhan 
dome by three wells. Development of 
sandstone in the Cretaceous was not so 
abundant as in Gensac structure and 
gave only salt water with gas unde! 
strong pressure. Jurassic had been 
drilled in well No. | in 1951 down to 
13,750 ft without any result. 

More to the south, Labarthe, and 
St-Plancard structures have been ex- 
plored. Paleozoic basement was 
reached in Labarthe 2 towards 7600 ft, 
while on St-Plancard and Clarens (both 
in course of drilling), big thicknesses 
of strongly dipping Flysch sediments 
have not been entirely drilled through 
up to now. 

On the epicontinental shelf (see map 
Fig. 7), Puymaurin 2 resumed the ex 
ploration of a structure where, in 1948, 
good oil shows were tested in deep 
Jurassic formations towards 12,640 ft. 

Other activities. Among the oil com- 
panies Operating in France and over- 
seas territories, RAP has certainly the 
most diversified activity. On a 50-50 
joint agreement with SNPA, RAP is in 
charge of the exploration of a large 
territory, previously belonging to 
SNPA alone, in the Aquitaine basin 
(Société des Pétroles de la Garonne, 
SPG). Leases have been obtained in 
Savoie, Jura, Bresse and drilling activ- 
ity is intense in these zones. In the 
Paris basin, a large territory is actively 
surveyed by field geology and geo 
physics. In Africa, concessions in the 
southern part of the Sahara desert, 
North of the Hoggar Pre-Cambrian 
uplift, have been applied for with Shell 
participation. 

All these activities are financed by 
St-Marcet exploitation and important 
profits refund yearly to the French 
Government Agency, Bureau de Re- 
cherches de Pétrole, (BRP), in charge 
of the financing of exploration. 

Societe Des Petroles de la Garonne 
—(SPG). This company was created in 
1949 on a 50-50 joint-agreement be 
tween RAP and SNPA for the explora- 
tion of the eastern part of the SNPA 
concession. 

RAP, in charge of the exploration, 
has one rig operating on that conces- 
sion. In 1950-1951, RAP drilled Muret 
1 (see our last report) following a core- 
drill campaign. In 1951, RAP drillec 
Bordéres 1, on Cézan-Lavardens anti- 
cline, in the epicontinental shelf. This 
wildcat, as well as Roquefort 1, 40 
miles W-NW, gave a complete section 
of the Jurassic formations of the shelf 
(from 2750 ft to 5960 ft), before en- 
tering the Triassic evaporite series. 
Both wells were completely dry. 

St-Médard 2 was drilled in 1951- 
1952, on the eastern flank of the St- 
Médard deep Triassic salt plug. This 
piug was reached at 5680 ft in well No. 
1 by SNPA and drilled to 10,150 ft in 
the strongly disturbed evaporite core 
with salt water and gas blows. Well 
No. 2, under a strangely overthrusted 
Triassic cap, explored part of the Juras- 
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FIG. 8. Geological sketch of Languedoc basin in southeastern France. 


sic and Liassic series and was finally 
stopped at 12,690 ft in the Triassic. 
Oil bleeding cores, oil smells, and 
asphaltic impregnations, had been 
noted in the Jurassic like in the Puy- 
maurin 1 well, 1.8 miles SE. We must 
compare the lack of oil shows in these 
Jurassic formations on Roquefort- 
Bordéres trend, while valuable seep- 
ages appear on St-Médard-Puymaurin 
alignment. 

The more interesting well is finally 
Dreuilhe No. 3, in course of drilling on 
Dreuilhe anticline, on the northern 
pyrenean front, in a large Upper Cre- 
taceous trough. This big structure, in 
the eastern trend of the St-Marcet area 
anticlines, is now drilled towards 10,- 
000 ft deep in the Flysch series. Some 
sandy horizons in these monotonous 
marls gave little gas manifestations, 
little blow-outs, though uneconomical, 
but the thick reservoirs of the Lower 
Senonian sandstones are eagerly ex- 
pected. 

Geophysical activity has been in- 
tense in the northern part (Agen area), 
where structures have been discovered, 
and on the extension of the Central 
Massif basement, between Toulouse 
and Tréziers, where stratigraphic 
wedges in the detritic Cretaceous and 
Jurassic may offer promising traps. 

Esso-Standard. In February 1951 
Esso-Standard was granted an explora- 
tion permit of 4,354,000 acres in the 
northern part of the Aquitaine basin. 

During the Cretaceous this region 
was situated on the epi-continental 
shelf, but Jurassic formations are very 
thick (between 3000 and 4000 ft), dif- 
fering in this respect from the southern 
part of the basin. Moreover, Triassic 
evaporites, which filled almost all of 
the basin, may change gradually to the 
north into the detritic facies known at 
the outcrops on the southern flank of 
the Central Massif. Because of its rela- 
tive shallowness, this area seems to be 
the more favorable part of the basin 
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for the exploration of Paleozoic forma- 
tions, the possibilities of which up to 
now are completely unknown. 

The activity of Esso-Standard dur- 
ing the last two years has been almost 
entirely devoted to surface exploration. 
Stratigraphic and paleogeographic stu- 
dies have been made in the Jurassic and 
Cretaceous along the northern border 
of the basin. Over most of the explora- 
tion permit Quaternary sands cover all 
possible outcrops, with the exception 
of two small Cretaceous domes at Vil- 
lagrains and Landiras, 19 miles south 
of Bordeaux, where Upper Cretaceous 
crops out. Intense geophysical explora- 
tion has been carried out and is con- 
tinuing with several methods: Gravity 
and magnetic surveys have been made 
and telluric work is in progress. Seismic 
methods (reflection and refraction) are 
very difficult to apply because of unfa- 
vorable surface conditions. 

On the Mano dome four core holes 
were drilled prior to making the loca- 
tion for the first exploration test. This 
test was spudded in April 1953 and is 
now drilling in Jurassic formations. 





Languedoc Basin 





Societe Nationale Des Petroles du 
Languedoc Mediterraneen (SNPLM). 
Activity of the SNPLM, in 1952 and 
1953, has been devoted essentially to 
the exploration of the Lower Rhéne 
(or Camargue) Cenozoic basin. A small 
oil field was discovered at Gallician, in 
the Oligocene formations, at the end 





TABLE 9. Aquitaine Basin — SPG — 
wells completed in 1952-1953. 








Wells 
com- Stage 
Structure pleted Depth reached Results 
Borderes... 1 6,200 =‘ Triassic Dry 
St-Medard.. 1 12,690 Triassic Oil shows 
Dreuilhe.... 1 in course Up.Cretaceous Gas shows 








THE 


of 1951, but production, up to now, 
has not proved to be economical. 
SNPLM has operated only 3 rigs, 
among them, one geological. Great ef- 
fort is devoted to geological prepara- 
tion of new locations, taking advantage 
of this provisional decrease of the 
drilling activity. 

Cévennes Basement. Exploration of 
the Permian and Triassic sandstones 
and dolomites in the structures border- 
ing the Cévennes basement is shown 
in Fig. 8. 

The difficulties, that we have noted 
in 1951, continued in the two follow- 
ing years. Triassic formations were ex- 
plored in two new wells, drilled down 
to the Paleozoic basement, on Lieuran 
1 (west of Coulobre structure) and 
Servian 1 (near Béziers fault). Oil 
shows were encountered in_ Middle 
Triassic (Muschelkalk) dolomites, in 
the Permian, and even in the Paleozoic 
basement, with no porosity nor per- 
meability in these formations. 

In the region of Béziers town, ex- 
ploration of these formations was aban- 
doned because of structural difficulties 
(over-thrusting). 

This whole area does not now seem 
very promising, because of bad physi- 
cal conditions of the reservoirs and 
tectonic complexities. 

Cretaceous and Jurassic Anticlines. 
On Lussan dome, well No. 1 was 
stopped in 1951, at 10,820 ft in Middle 
Jurassic limestones. In Callovian fissure 
marls, strong gas pressures gave small 
production. Lussan dome is on the 
eastern flank of the St-Jean de Marue- 
jols Oligocene graben, where 4600 bbl 
of sulfurous and very heavy oil (8 to 
12 API) had been produced in an Oli- 
gocene limestone, since 1951, (uneco- 
nomical production, presently shut in). 

Deep exploration of the graben was 
carried out in 1952 by well Lussan 2, 
which encountered Paleozoic basement 
at 5680 ft. This was under thin Mesozo- 
ic series, without significant seepage. 
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Lieuran . . 
Servian . . 
Lespignan 
Montblan 
Lussan.. . 


Vauvert. . 


Gallician . 
Montcalm 


Costieres . 
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' Exploration of the Jurassic in these 
structures has been provisionally post- 
ned. Existence of gas in these forma- 
tions has been proved, but reservoirs 
are generally marly, with little porosity 
and the research of detritic facies has 
been unsuccessful. 
Camargue Oligocene Basin — Lower 

Rhone. 

Paleogeographical outline. Oligocene 
transgression has been very important 
all around the Alps Mountains, suc- 
ceeding to the major orogensis of Upper 
Lutetian age. The seas invaded narrow 
valleys and grabens between the newly 
uplifted chains and the old Paleozoic 
massives. After new readjusting move- 
ments of Upper Oligocene age, Mio- 
cene sediments continued the trans- 

ession that began in Oligocene time 
and a great thickness of detritic sedi- 
ments, called “molasses,” deposited in 
this “peri-Alpine” depression, spread- 
ing from the Mediterranean Sea to the 
Vienna basin in Austria, through the 
Riéne Valley and Switzerland Plain. 

These sediments are transgressive 
upon the Cretaceous and Jurassic, 
which constitute the basement of these 
basins. Sometimes a very thin Eocene 
lies upon the Mesozoic. Cenozoic sedi- 
ments are formed of sands, sandstones, 
marls, and limestones, sometimes dolo- 
mitic; evaporites are frequent with 
gypsum, anhydrite and even salt. In- 
stability of the sedimentation, the al- 
ternate movements of transgressions 
and regressions, the alternate sequence 
of marine, brackish and lagoonal facies 
may seem favorable to the formation 
of hydrocarbons. 

The Camargue Basin is limited to the 
west by a great fault of nearly 3000 
ft down-throw, from the Cretaceous 








TABLE 10. Languedoc Basin — SNPLM 
— wells completed in 1952 and 
first 6 months 1953. 


Dry Max. 
or To- depth Stage 
Structures wet Oil tal (ft) reached 





Remarks 





lieran.... 1 O 1 Carbonif- Oil seepages in 


erous theMuschelkalk 














Servian.... 1 © 1 5610 Paleozoic Asphalt shows 
; a in the Triassic 
lespignan.. 1 © 1 3440 Keuper Dry 
Montblanc... 1 0 1 1490 Jurassic Dry 
Lussan..... 1 0 1. 6530 Carbonif- OilShowsinOlig. 
erous and Jurassic 
Vauvert.... 1 0 1 9510 Oligocene Oil shows in Oli- 
‘% gocene 
Gallician... 5 3 8 7217 Oligocene Oil field 
Montcalm.. 2 0 2 7216 Oligocene Oil shows in Oli- 
i gocene 
Costieres... 1 O 1 Oligocene Dry 
TABLE 11. Production tests in Gallician 
oil field. 
Yearly 
Dry production 
Productive or wet Completed bbls 
1952..... 4 2 6 6,950 
1063..... 0 1 0 20,000(?) 








TABLE 12. Activity of SNPLM in the 
Languedoc Basin. 








Wells Rigs 
i com- ol = ———— 
Year Footage pleted Dry Oil production Heavy Med. 
194) 40,392 2,400 5 1 
1950 65,980 23 23 «0 4,868 4 1 
1951 70,100 15 15 0 0 2 3 
1952 94,560 13 8 5 7,400 2 2 
1953 6 6 0 20,000(?7) 0O 2 








and Jurassic outcrops of the Langue- 
doc area. Seepages are connected with 
this fault. To the East, sediments are 
rising up to the Cretaceous and Juras- 
sic outcrops of the Provence area, 
covering the Paleozoic and cristalline 
massives of the Maures and Estérel. 
To the North, the basin extends in the 
Rhone Valley, decreasing in width. To 
the South the major part of the basin 
is covered by the Mediterranean Sea 
and the Rhéne delta. Inside the basin, 
there are many islands or shoals of 
Cenozoic formations, either outcrop- 
ping or encountered in the wells. 

Maximum thickness of the Cenozoic 
sediments seem to reach 13,000 ft in 
the deepest part of the basin. The deep- 
est well, Vauvert 1, was stopped at 
9500 ft, in Lower Oligocene (or 
Eocene?) formation after having drilled 
through 5200 ft of Oligocene sediments 
and 4280 ft of Miocene and Pliocene 
“molasses.” 

Gallician oil field. Drilling begun in 
1950, in the Camargue Basin and was 
devoted especially, during 1950 and 
1951, to the exploration of gravity 
anomalies. These anomalies proved to 
have been Jurassic shoals in the Oligo- 
cene sea, which received subsequently 
a very thin Miocene cover. In Milhaud 
1 and Vistrenque 1 wells, however, oil 
impregnated beds had been encount- 
ered; in Montcalm 1 well, bleeding core 
at 4101 ft, in Gallician 1 well, bleed- 
ing core at 4529 ft, both in Oligocene 
formations. 

In 1952 and 1953, drilling activity, 
strongly reduced, was devoted to tenta- 
tive development in the Gallician area. 
Discovery well No. 1 was originally 
flowing, but production declined 
quickly with a correlative increase of 
salt water. Eight wells were drilled on 
this faulted structure, discovered by 
seismic methods. Various petrolifer- 
ous horizons have been encountered 
between 3900 ft and 8200 ft in the Oli- 
gocene formation. A total of 15,000 
bbl of 2 API, have been produced up 
to July 1953, and daily production 
reached 60 bbl oil per day at the same 
time (Table 11). In spite of these en- 
couraging results, Gallician oil field 
does not seem economical, though 
drilling is very cheap (five weeks), at 
least in the horizons explored (Upper 
and Middle part of Oligocene). This is 
due to the following reasons: (a) struc- 
tural complexity, due to faulting, (b) 
frequent variations in lithology, thick- 
ness, and physical characteristics of 
the sediments, (c) difficulties of com- 
pletion and exploitation, very low gas/ 
oil ratio, no water-drive, sanding of the 
wells. 

In the lower part of Oligocene, how- 
ever, a continuous limestone horizon 
has been recently discovered toward 
7250 ft, with apparently constant 
characteristics. Production in that hori- 
zon averages 40 bbl oil per day and 
there remains some possibilities for an 
economical exploitation of the field. 

Two newly discovered structures 
have been tested in Montcalm 2 and 
Costiéres 1, but lithologic variations 
caused aa unfavorable changing in the 
productive series of Gallician. 
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Future prospects. Exploration of the 
eastern Camargue basin, between A\l- 
baron shoal and the Provence Cre- 
taceous chains, has not been up to now 
undertaken; but the conditions seem 
to be less favorable than in the western 
part of the basin. On the other hand, 
the oil phenomena in the Oligocene of 
the Camargue basin drew attention 
upon the possibilities of other basins of 
the same age, first in the region of 
Digne in the Alps mountains, 68 miles 
northeast from Marseille harbor, and 
in the region of Perpignan, 15 miles 
north from the Spanish frontier. Grav- 
ity and photogeology are under com- 
pletion in these two little basins. Strati- 
graphic tests will be soon spudded in. 





Jura, Bresse, and Savoie Basins 





Seepages in Oligocene, Jurassic, and 
Triassic formations (see maps Figs. 2, 
3, and 6), have led to geological and 
geophysical exploration in these vari- 
ous little basins by the Régie Auto- 
nome des Pétroles (RAP), the com- 


pany which operates St-Marcet gas 


field, in the southern Aquitaine basin. 

After three years of geological and 
geophysical studies, RAP set forth ac- 
tive drilling in these minor sedimentary 
basins with one heavy rig, two medium 
sized rigs, and one geological rig. Six- 
teen wells have been completed at the 
end of 1952, among them two in Bresse 
(River Rhéne Valley), two in Savoie 
and 12 in the Jura hills. Some gas has 
been encountered in Jura, but in too 
little quantity to be economical. 

Geological problems are different in 
these various leases. In Jura, the ex- 
ploration applies to the shallow Trias- 
sic formations, especially Muschelkalk 
and Lettenkohle dolomites. Gas mani- 
festations have been known for long 
in these formations and little produc- 
tions discovered near Ambérieu and 
Lons-le-Saulnier town (Fig. 2). 

The Bresse geographical area is a 
part of the River Sadéne Oligocene gra- 
ben. Oil possibilities are in the Oligo- 
cene formations, which are productive 
in the Alsace Valley (Pechelbronn oil 
field), German Rhine Valley (Stock- 
stadt 1 well) and which gave uneco- 
nomical productions in Languedoc 
basin (St-Jean de Marvejols graben) 
and Lower Rhone Valley (Gallician oil 
field). No seepage at the outcrops 
Fig. 6). 

Savoie Basin is a little down-faulted 
Oligocene basin between Jura and Alps 
mountains. Asphaltic limestones were 
known in the Oligocene molassic sedi- 
ments. Other seepages were also known 
in the Upper Jurassic sediments. Prob- 
lems in this area seem to be the ex- 
ploration of the Oligocene filling of the 
Cenozoic basin, as well as that of the 
Cretaceous and Jurassic basement 
(Figs. 3, 4,‘5, and 6). 

Jura. Up to now, 14 shallow wells 
have been completed on various out- 
cropping anticlines. The argument was 
the exploration of the Lettenkohle and 
Muschelkalk, 1200 ft deep under the 
cover of the variegated clays and salts 
of the Keuper. 

Results have been disappointing be- 
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cause of structural complexities and 
bad physical characteristics of the 
reservoir: (a) overlapping of the plas- 
tic series of Keuper evaporites over 
every rigid formation (Oligocene, Cre- 
taceous, Paleozoic), is often responsi- 
ble for the tectonic lack of the Mus- 
chelkalk, even in the apparently quiet 
outcropping anticlines; (b) the reser- 
voir, when it has been encountered, 
has been generally dense, dry or filled 
with salt water; (c) little gas shows have 
been locally obtained, and one of these 
wells has been tested for 110,000 cu ft 
per day potential production. 

One rig is continuing the exploration 
of this area. 

Bresse. Two wells have been com- 
pleted in this narrow basin, respectively 
at about 9900 ft and 3430 ft. A thick- 
ness of 6500 ft of Pliocene, Miocene, 
and Oligocene sediments were drilled 
through in Bresse No. 1 well, before 
reaching the Cretaceous and Jurassic 
basement. Fluviatil and brackish en- 
vironment predominated in the Ceno- 
zoic; Oligocene formations, essentially 
formed of evaporites (salt and anhy- 
drite), with detritic sandstones and 
limestones have a thickness of 5500 ft, 
but no oil manifestations have been 
noted.* 

Savoie. One rig is operated by RAP 
in the Savoie basin. First test, Savoie 
101 well, explored the Oligocene and 
Miocene sediments of this alpine basin 
and was stopped at about 6600 ft in 
the Cretaceous limestone. No hydro- 
carbon manifestations. Second test is 
exploring the Cretaceous and Jurassic 
basement, reached at 720 ft, with many 
oil seepages. 





Pechelbronn Basin — Rhine Valley 





The Rhine Valley is a graben be- 
tween old Hercynian massives, the 
Vosges mountains on the French west- 
ern side and the Schwarzen Wald on 
the German eastern side. This graben 
extends on 200 miles, along a N-NE 
trend, its width reaching 25 miles. It 
is limited to the south by the uplift 
of the Jura mountains and to the north 
by the Ardennes Paleozoic massive. 
The Rhine River is running along its 
axis, making the border between 
France and Germany along 100 miles. 

More than 10,000 ft of Oligocene 
and Miocene sediments accumulated in 
this down-faulted basin. The age of the 
faulting is somehow dubious, but very 
likely it took place at the end of the 
Eocene period or beginning of the Oli- 
gocene, in relation with Alpine move- 
ments. The basement is formed of suc- 
cessive aureola of Triassic and Jurassic 
sediments from north to south. Roth- 
liegende and Triassic formed the base- 
ment between Darmstadt and Mann- 
heim. It is the Lias and the lower part 
of Middle Jurassic in the Lower Alsace 
Valley, north of Strasbourg; Middle 
Jurassic, south of Strasbourg; Upper 
Jurassic, at the southern end of the 

*Oligocene problem seems to be abandoned in 
this Bresse Basin and prospection is applying 
now to the basement, especially Triassic for- 


mations. Recent well, Bresse No. 2, showed 
good gas and oil manifestations in the Triassic. 


basin. No Cretaceous has been en- 
countered and Eocene is represented 
only by a few feet of lacustrine sedi- 
ments. 

The Oligocene and Miocene filling 
of the basin is formed of alternate se- 
quences of lacustrine, brackish, and 
marine sediments. Lagoonal conditions 
predominated in the southern part of 
the basin, during Lower Oligocene age, 
where evaporites may reach 5000 ft 
in the “potassic basin” of Mulhouse 
region. These big potash salts deposits 
are exploited by the Government 
Mines, “Mines Domaniales des Potas- 
ses d’Alsace” (MDPA). More to the 
north, salt deposits change gradually 
into brackish or lacustrine marls, but 
marine conditions with fish beds are 
frequent. Detritic sand lenses are inter- 
stratified in these sediments, especially 
close to the borders of the graben. 
These are the oil reservoir of the old 
Pechelbronn oil field. Transgression 
became larger in Upper Oligocene 
where marine conditions predominated 
in every part of the basin. 

In the old Pechelbronn oil field, oil 
was encountered in lenses of Lower 
Oligocene sands, between 600 and 
3000 ft. Many faults divide the basin 
into numerous independent blocks. Oil 
was initially produced by pumping and 
the lenses are then exhausted by seep- 
ing in mine galleries. At the end of 
1951, 4760 wells had been completed, 
779 being productive. Cumulative pro- 
duction reached 20,653,000 bbl of 32 
API oil; but yearly 1951 production 
reached only 413,692 bbl, that is to 
say an average of 1133 bbl daily. 

We noted in our last report the evo- 
lution of the prospection in the Alsace 
Valley: (a) exploration of the deeper 
horizons of the basement (Jurassic, 
Triassic) where seepages and even little 
production had been casually encount- 
ered in the Pechelbronn area (Soultz, 
Ohlungen, Kutzenhausen fields.. .); 
(b) exploration of the whole basin be- 
yond the narrow limits of the old con- 
cession. 

New leases have been granted to 
Pechelbronn-SAEM. A new company 
was created in 1948, SERP-Alsace, and 
finally the major part of the Rhine 
basin in its French side was divided 
into these two companies: (a) Pechel- 
bronn-SAEM, in the Lower Alsace, on 
454,145 acres of land, (b) SERPA,* in 
- *Now PREPA. 


TABLE 13. Alsace Valley — Activity 
of Pechelbronn SAEM. 





Wells Rigs 
Feom- Oil 
Year Footage pleted Dry Oil production Heavy Med. 
1949 415,000 
1950 174,000 83 51 32 445,000 0 18 
1951 173,000 99 54 45 413,692 0 12 
3 366,473 0 2 


1952 57,005 14 10 


TABLE 14. Alsace Valley — Activity 





of PREPA. 
Wells Rigs 
com- Oil -— 
Year Footage pleted Dry Oil production Heavy Med. 


1950 9,980 8 8 0 0 0 1 
1951 7,450 4 4 0 0 0 2 
1952 41,524 6 5 l 5093 0 3 
1953 2 1 2 
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the higher Alsace Valley, on 973,357' 
acres. The limit of the two companies 
is a line more or less 25 miles south of 
Strasbourg. 

Pecheibronn SAEM. Oligocene field. 
Production is decreasing 413,692 bbj 
in 1951, 366,473 bbl in 1952, 320,009 
bbl (estimated) in 1953. This decrease 
is due to the abandonment of all ney 
works (drilling or mining) in the old 
field. The entire activity of the com. 
pany is now dedicated to the explora. 
tion of the Mesozoic formations in the 
Lower Alsace Valley by geophysical 
methods and exploratory drilling. 

Mesozoic formations. Little produc. 
tion has been obtained in the past from 
Keuper and Jurassic formations. Now 
in the old Pechelbronn leases (Ohlun- 
gen, Hoelschloch), In the German part 
of the basin, 12 miles NE Karlsruhe, 
the same results were found in Keuper 
formations (Bruchsal). On July 21, 
1949, at Soultz-sous-Foréts, a strong 
flow of oil at 2822 ft from a Muschel- 
kalk dolomite fostered the exploration 
of these horizons. 

Production, up to now, remained 
very low in these Mesozoic formations. 
Cumulative production, at the end of 
1952, reached only 450,000 bbl. Soultz 
production changed quickly to salt 
water; development ended in 1951 and 
cumulative production reached only 
120,000 bbl at the end of that year. 

Exploration. Intense geophysical ac- 
tivity by seismic and electric methods 
brought forth in 1952 and 1953 the 
discovery of numerous structures in the 
eastern part of the concessions between 
Pechelbronn and the Rhine River. 
Electricity was used for the localization 
of the faults; seismic reflexion, and 
sometimes refraction, for the determi- 
nation of structures of the horizons. In 
spite of surface difficulties, good results 
have been obtained. 

Three medium-sized rigs (five in 
1952) are operated by Pechelbronn 
SAEM for the exploration of these 
structures. Nine wells were completed 
in 1952, two in 1953 first six months, 
on the following structures: Surbourg 
(2), Walbourg (2), Rittershoffen (1), 
Soufflenheim (7), Roeschwoeg (1). The 
three rigs are drilling on Niederroe- 
dern, Schirrein, and Benheim struc- 
tures, three miles from the Rhine River. 

Top of the Jurassic deepens from 
West to East, between 1600 ft and 
6000 ft. Top of the Muschelkalk was 
reached between 2600 ft (western struc- 
tures) and 8250 ft (eastern structures, 
in the deepest part of the basin). 
Bundtsandstein was reached in Souf- 
flenheim. On this last structure, 8 miles 
SW from the old Pechelbronn field, a 
good oil show was encountered with 
pressure, in Upper Lias sandstones. 
Unfortunately, this possible reservoir 
was always found without any per- 
meability. 

As a conclusion, results have been, 
up to now, very disappointing. To the 
exception of Walbourg wells, where in- 
significant production (20 bbl per day) 
has been obtained at the contact be- 
tween Mesozoic and Cenozoic, all 
wells were dry in the Mesozoic forma- 
tions. Numerous oil bleeding cores 
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It wasn’t just luck that effected a 28.5% saving in drilling days 
in this well in West Texas. Four wells were drilled in the 
same field under practically identical conditions. In three of 
these wells conventional mud was used. The fourth well... 





DRILLING SPECIALTIES COMPANY 
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using a DRISCOSE low pH, low solid emulsion . . . showed 
significant savings in rig time and also in the number of bits 
used. Write for information about DRISCOSE. See how it 
can help you get easier, faster penetration in your drilling area. 


Dry Ly IT 





BARTLESVILLE, OKLAHOMA 


*DRISCOSE is a trademark for Sodium Carboxymethylcellulose. 
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were found in the Upper Lias and Keu- 
per sandstones, but no permeability 
and no production. No seepage in the 
big Bundtsandstein reservoir. The 
Muschelkalk dolomite, though porous 
and permeable, unfortunately is in- 
vaded by salt water. 

Exploration is continuing and will 
extend in the southern concession. As 
to the Tertiary sands, results obtained 
in Germany at Stockstadt 1 well proved 
that some possibilities remain in the 
French part of the basin. 

Societe de Prospection et D’Exploi- 
tation de Petrole en Alsace (PREPA). 
In November 1951, at Staffelfelden, 
seven miles NE from Mulhouse, good 
oil showings were encountered in a 
well operated by the potash salt com- 
pany MDPA. Reservoir was a Jurassic 
oolitic limestone+ under 5900 ft of 
Cenozoic sediments, essentially formed 
of evaporites. At the end of 1952, 
SNPLM, the company prospecting the 
Languedoc and Camargue basins, was 
given the management of PREPA, 
succeeding SERPA. 

Staffelfelden well has been located 
on an uplifted, faulted block in the 
potash basin, which stretches between 
the Hercynian Vosges to the west and 
the Mulhouse horst to the east. On this 
last uplifted area, Jurassic has been en- 
countered towards 1200 ft and Meso- 
zoic series explored down to Permian 
Rothliegende (4400 ft deep) by IIl- 
furth 1 well in 1952. 

Intense seismic activity followed 
the Staffelfelden discovery. One heavy 
rig and two medium-sized rigs are drill- 
ing on Staffelfelden, Hartanswiller, 
and Wittenheim structures. Three,* 
two, and one wells have been respec- 
tively completed on each of these 
structures. Up to now, three wells are 
productive at Staffelfelden, giving re- 
spectively 20, 100 and 230 bbl daily. 
Production is coming apparently from 
fissures in the oolitic limestone. 

Keuper was reached at 7250 ft on 
Wittenheim structure, 2.5 miles south- 
southeast from Staffelfelden. 

On Hartanswiller structure, 1.8 
miles north-northwest from _ Staffel- 
felden, Muschelkalk was reached at 
7180 ft, Bundtsandstein at 7765 ft and 
the well finally stopped at 7990 ft in an 
eruptive rock. Sandstones in the Juras- 
sic, Liassic, and Keuper are compact; 
no oil seepage in the Muschelkalk. 

Exploration is continuing. 





Paris Basin 





We noted in 1951, the beginning 
of geological and geophysical studies, 
sponsored by the French Petroleum In- 
stitute (IFP) in the wide Paris basin. 
These studies were provisionally con- 
cluded at the end of 1952 when two 
companies (SNPA and RAP) applied 
for leases in the eastern part of the 
basin. First test was spudded in 1953 
by RAP in the region of Verdun town. 

Paris basin spreads over nearly 45,- 
000,000 acres, that is in little less than 
a third of the total area of France. It 


+The “Great Oolite.”’ 
*One of them, successfully sidetracked. 
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TABLE 15. Results of exploration of oil in France. 


a 
— 


(1953 data have been estimated after the results of first six months) 





- en 
Oil Oil Condensate Gas Number of rigs Seismic 
Wells or production production production ————__——.. party 
Footage completed Dry gas bbl bbls MMCF Heavy Medium months 
1948 234,850 63 48 15 360,000 100,000 6,144 
1949..... 281,720 87 54 33 464,000 158,000 8,050 
ae 348,600 111 62 49 878,500 200,600 8,651 
Rar 454,200 132 76 56 2,031,570 235,043 10,626 12 22 55 
ee. 413,020 31 15 16 2,376,535 257,332 9,745 12 12 90 
2,400,000 230,000 8,600 12 ll 100 


spreads on 360 miles, along an east- 
west trend, and on 275 miles along a 
north-south line. The basin is limited 
by Paleozoic massives of the Hercyn- 
ian belt (Ardennes, Vosges, Central 
Massif, Bretagne), to the exception of 
its northwestern part where the Chan- 
nel is a recent geographical limit. Com- 
munications with the London basin, 
during Jurassic and Cretaceous ages, 
are evident, so that the Paris basin is 
just a part of a larger sedimentary zone, 
extending from France to southern 
England. 

The basement—where it is known 
—is formed by Devonian and by meta- 
morphic or eruptive rocks. The thick- 
ness of the sediments above ranges up 
to 10,000 ft from Carboniferous to 
Oligocene. . 

Carboniferous is known in individ- 
ual basins in the edges of the Paris 
basin, especially in the northern and 
eastern part where big coal deposits 
are in exploitation. An important seep- 
age (light oil impregnations) is associ- 
ated with Lower Stephanian sand- 
stones, in Frankenholtz coal mines. 

Triassic formations are outcropping 
on large areas in the eastern part of the 
basin. Salt deposits are exploited. Few 
seepages are known in the Bundsand- 
stein and the Muschelkalk. Triassic 
problems may be interesting, though 
no important production could have 
been obtained up to now in the Trias- 
sic series of Alsace Valley, Jura, or 
Languedoc basins. The western limit 
of Triassic deposits is unknown in the 
Paris basin. 

A big transgression took place at 
the beginning of the Jurassic time, with 
sandstones in the Infra-Lias, then marls 
in the Lias. Thickness of these marls 
may reach 2500 ft, especially in the 
eastern part of the basin, where a little 
subsidence occurred. Limestone for- 
mations with coral reefs predominated 
in the Middle and Upper Jurassic 
(with some subordinate beds of mars). 

Lower Cretaceous is an alternate 
sequence of sandstones and limestones; 
Albian sands are a big reservoir filled 
with artesian water in the whole basin. 
Upper Cretaceous is formed essen- 
tially of chalk, covering great areas 
and is responsible for the difficulties of 
the seismic methods. 

Though tectonic conditions are not 
very much disturbed, sediments of the 
basin are tilted and faulted. Anticlines 
are known and have been studied by 
geological and geophysical (seismic) 
works. Gravimetry and magnetic sur- 
vey of the basin has been made in the 
last three years and detailed problems 
studied by reflexion and refraction. 

After these preliminary studies at 
the French Petroleum Institute, two 
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companies, SNPA and RAP, produc. 
ing in the Aquitaine basin, (SNPA, 
Lacq oil field and RAP, St-Marcet gas 
field), applied for concessions in the 
eastern part of the basin. 


Conclusions 


Results of petroleum exploration in 
France, during the years 1952-1953, 
have been promising, though no im. 
portant new field has been discovered 
and production remained modest. 

Lacq oil field has been completely 
developed in its upper horizons and 
total reserves of the field estimated to 
20,000,000 bbl (among which 5,100, 
000 bbl produced up to July 1, 1953), 
Testing of the deepest horizons will be 
perhaps very important for the future 
of production in the Aquitaine basin. 
Moreover, these results will give a new 
start in the prospection of Aptian sedi- 
ments in the Lacq area, where numer- 
ous locations are possible. St-Marcet 
gas field is now slowly decreasing, 
though improving of the stabilization 
plant had permitted up to now a con- 
siderable increase in the condensate 
production. 

Outside the productive zones of 
Lacq and St-Marcet, oil has been pro- 
duced in various basins, in spite of the 
lack of important production. We 
are confident that success will be the 
conclusion of these works. Consider- 
able area is now under exploration and 
problems extend from Triassic to Oli- 
gocene. Paleozoic exploration will be 
in the future probably taken into con- 
sideration in the more favorable areas 
(eastern part of the Paris Basin, north 
eastern part of the Aquitaine basin). 

Rigs operated, footage drilled, geo- 
physical parties ... and production are 
constantly increasing since 1949, as 
shown on Table 15. Results may seem 
very modest with regards to the in- 
tensity of the efforts, but we must not 
forget that exploration is just begin- 
ning in the major part of the leased 
area. In 1952, $30,000,000 have been 
spent; 2,376,000 bbl of oil, 257,000 
bbl of condensate and 9.7 billion cubic 
feet of gas have been produced. 
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ALL THESE RESOURCES ARE 


YOURS-FOR EVERY WELL » 


PRILL-FROM MAGCOBAR 


What is there about drilling in Wyoming or Canada that’s 
just like putting down a well in Louisiana? 

It’s true that drilling conditions vary in practically every state 
... and mud requirements with practically every well... 
but there is one “common denominator” in all your drilling 
operations: Magcobar’s vast resources in mines, mills, men and 
materials are available to you wherever you drill. 

In the past ten years, Magcobar has reinvested a far greater 
percentage of its income in additional facilities for the oil indus- 
try than any other mud company. As a result, Magcobar today 
is one of the world’s largest producers of high quality barite 
. . . has highly trained mud engineers who serve every drilling 
area in the United States and Canada... a dealer network 
that keeps your operations supplied night and day. 

Yes, all these resources are yours . . . wherever you drill 
. . . from Magcobar, the pioneer of fair and reasonable prices 
for drilling muds in the oil industry. 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 
ONE OF THE DRESSER INDUSTRIES 


Prospects Improve for Canadian Heavy Crude 


Increasing demand for low gravity production of the Alberta-Saskatch- 


ewan areas seen with continuing research and product development 


Success of persistent oil operators 
in the Lloydminster region in working 
out the dual problem of servicing and 
producing heavy crude pumping wells 
and developing markets for its prod- 
ucts, has been not only a noteworthy 
item of history for Lloydminster but 
also for the fast growing number of 
areas finding similar crudes. 

No longer is heavy crude the un- 
wanted child of the Canadian oil in- 
dustry. Despite its viscosity and specific 
gravity from 9 to 20 deg API, Lloyd- 
type crudes are almost daily finding 
new markets with an emerging pros- 
perity all their own. Although heavy 
crudes are difficult to handle by ordi- 
nary pipe lines, the very thickness of 
the product means special contained 
products. 

A market is by no means available 
for all the heavy crude that could be 
produced. But the situation is much 
more hopeful than a few years ago. 

The Lloydminster region with its 
Blackfoot, Lloydminster, Lone Rock, 
McLaren, and Waseca pools, strad- 
dling the Alberta-Saskatchewan bound- 
ary, is still by far the largest single 
source of heavy crude although there 
has been a mushroom-like growth from 
other areas, notably the Coleville-Buf- 
falo Coulee area further south in Sas- 
katchewan. 


200,000 Bb! a Month 

Output of the Lloydminster region 
runs roughly 200,000 bbl monthly. 

Lloydminster wells have a compara- 
tively small yield per well and literally 
hundreds of wells contributed to this 
total. But such wells are very cheaply 
drilled and the number of producers 
is being steadily extended by further 
drilling. It is claimed that the area has 
as much as 75,000,000 bbl of oil in re- 
serve but experts differ widely as to the 
correct figure. 

Coleville is fairly similar to Lloyd- 
minster in that production is in the 
heavy category, is won from just below 
2000 ft depth, and wells must be pro- 
duced by pumping. Average yield per 
well, however, is considerably greater 
than at Lloydminster. 

Royalite Oil Company, and Canada 
Southern Oils have been the developers 
of.the Coleville field with Trans-Em- 
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pire Oils participating in development 
of the Buffalo Coulee section. 

To the end of August, 1953, 98 wells 
had produced oil in the Coleville area 
in 1953 with a considerable number 
of additional wells indicated as pro- 
ductive. August, 1953, production 
amounted to 53,707 bbl. 


Alberta Heavy Areas 

Across the border in Alberta, Bonny- 
ville, Baxter Lake and Wainwright are 
names in the heavy crude picture. 

But aside from its share of Lloyd- 
minster, Alberta has yet to build up its 
heavy crude production in the way 
Saskatchéwan has. Its big output of 
light crude is still the hallmark of the 
Alberta industry. Bonnyville turned out 
5309 bbl of crude in August versus 
3585 bbl a year earlier; 28,204 bbl 
were produced in the first eight months 
of 1953. Baxter Lake, Wainwright, and 
Vermillion each turned out totals 
slightly below the Bonnyville August 
production. 

Altogether about 13,500,000 bbl of 
heavy crude — over 90 per cent of it 
from the Lloydminster region — has 
gone to market to date. 

First real recognition of the value of 
Lloydminster crude came from the rail- 
ways with the CNR using large quan- 
tities of Lloyd bunker “C” fuel in their 
oil-burning locomotives. But with rail- 
way dieselization, wider markets are 
being sought — and found. 

Husky Oil and Refining, leading 
Lloydminster heavy crude operator, re- 
ported a 57 per cent increase in sales of 
finished products in 1952 (i.e., asphalts, 
diesel oils, house furnace oils, and gaso- 
lines). 

One of the outstanding developments 
during 1952 was the greatly increased 
sales of industrial asphalts that more 
than doubled during the year and 
nearly equalled in volume the gle of 
road asphalts, President Glenn E. Niel- 
son reported. Several new asphalt prod- 
ucts have been further developed to 
expand this market. 


improved Product, Markets 


Both Husky and Excelsior Refiner- 
ies, Lloydminster’s second heavy crude 


processor, have done much to improve 
not only products turned out but avail. 
able markets. Husky has improved the 
quality of its gasoline with a catalytic 
gasoline reforming unit completed this 
year. An asphalt specialty plant has 
been installed. 

Excelsior has expanded the range of 
its asphalt products and by July 1953, 
had orders for more asphalt for 1953 
delivery than had been delivered in all 
of 1952. 

Both Husky and Excelsior have ex- 
panded storage facilities. An exchange 
track completed in October 1952, 
permits making of deliveries on either 
rail line, making servicing of markets 
much simpler. 

To enlarge the market for light end 
products, Husky recently purchased 
existing service stations and bulk plants 
in the Edmonton and Calgary districts, 
invading these traditional light crude 
markets. 

With Coleville area estimated to have 
indicated some 50,000,000 bbl of heavy 
crude, much attention has been given 
to the best methods of taking advantage 
of this resource. Canada Southern Oils 
reports that methods have been de- 
veloped for reducing viscosity of Cole- 
ville crude to a level that will make it 
acceptable for pipe line transportation. 

New processing facilities arranged 
should be of great assistance im broad- 
ening Coleville markets. Royalite pur- 
chased 50 per cent of the capital stock 
of Prince Albert Refineries in 1952 to 
provide an assured outlet of 1000 bbl 
a day of Coleville crude. 

Trans-Empire, interested in market- 
ing its own Coleville crude, controls 
Moose Jaw Refineries. A new 5000 bbl 
a day topping plant of refinery opera- 
tors, adjacent to the Coleville loading 
terminal, was built in 1953, provides 
for production of fuels oils: including 
bunker “C” type. 

Bulk of Canada’s future oil discov- 
eries will likely be of the light crude 
rather than the heavy crude variety. 
And heavy crude output will probably 
never be anything like that of the more 
glamorous crudes. But with the expand- 
ing Western Canada economy and im- 
proving crude oil transportation facili- 
ties, a bright future appears to lie ahead 
for the heavy crude business. * * * 
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all this... 


HYDRIL “GK’ blowout 























Your whole investment in rig and equipment— 
as well as the lives of your crew— may depend 
upon how quickly the well-head can be packed 
off in an emergency. Well-informed operators 
know this. That’s the reason for the increasing 
demand for Hydril “GK” Blowout Preventers. No 
other blowout preventer acts so fast—or packs 
off more securely, no matter what is in the hole 
when danger threatens. 


HYDRIL COMPANY 


714 W. Olympic Blvd., Los Angeles 
HOUSTON « ROCHESTER» YOUNGSTOWN 


preventer 


For more complete information, contact hg nearest Hydril representative: Avenal, Bakersfield, Los Angeles, Ventura, California; Harvey, New 


Iberia, Louisiana; Youngstown, Ohio; Tu 
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sa, Oklahoma; Rochester, Pennsylvania; Corpus Christi, 
Casper, Wyoming; Calgary and Edmonton, Canada. 


To obtain more information on products advertised see page E-63 


Dallas, Houston, Midland, Odessa, Texas; 
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FIG. 1. Oil-test wells in Georgia. 



































PETROLEUM POSSIBILITIES IN GEORGIA 














A NUMBER of wells (Fig. 1) have 
been drilled in the southern Georgia 
coastal plain, northern Florida, and 
southeastern Alabama. By no means 
have all of them been adequate tests 
for oil and/or gas. They indicate, how- 
ever, an interest and give information 
upon subsurface conditions. This is 
good because surface geology is worth- 
less in the area and geophysical infor- 
mation is either wanting or inadequate 
to supply a complete idea of condi- 
tions. 

It should be noted that many correla- 
tions are questionable, tops having 
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been picked by lithology. A complete 
stratigraphic column, based upon a 
thorough subsurface study is in prepa- 
ration and the present contribution is 
admittedly tentative and subject to cor- 
rection, especially with reference to 
Georgia (Herrick). 


Geology 


Georgia has some of the most com- 
plicated geology in America and some 
of the simplest. The northwestern 
corner lies in the folded Appalachians. 


EXCLUSIVE 


Northwestern part of state and both Atlantic and 
Gulf Coastal Plains may be petroliferous prospects 


D.S. McCLAIN and H. W. STRALEY, Ill 


Both Blue” Ridge and Piedmont are 
represented in the highlands. The At- 
lantic and Gulf coastal plains merge 
along the Central Georgia Uplift 
(Fig. 2). 

In the northwest, the rocks are Paleo- 
zoic. Structures are similar to other 
parts of the Appalachians and trends 
identical. The stratigraphy is that of 
the lower Great Valley as exemplified 
in Alabama and Tennessee. 

Geologically there is litttle difference 
between Piedmont and Blue Ridge in 
this particular area. Both are made of 
igneous and anamorphic rocks of un- 
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NOBODY'S TINKERING 
WITH THESE ENGINES— 


THEY'RE GATS* 


‘ow Caterpillar Oilfield Diesels are providing 
steady, dependable power on this drill rig 40 miles 
northwest of Los Angeles. 


Who says they are steady and dependable? They say 
it themselves! Just listen: 


Two D17000s pull the draw works on this National 
No. 50 Drill Rig for Dunlap & Graham, Inc. They’d 
been on the job a long time when this picture was 
taken. One had 23,028 hours; the other, 32,039 hours! 


Any oilfield diesel would be justified in faltering a 
few times over that long stretch. Any ordinary engines, 
that is—not Cat Oilfield Diesels! The full extent of re- 
pairs on these engines after thousands of hours of ser- 
vice was one overhaul each! 

Naturally, there had been zo repairs on the rugged 
Caterpillar D13000 Diesel driving the 7%” x 10” 
Gardner-Denver Pump. It was a mere youngster with 
only 7346 hours. 

Now you see why the adjectives “steady” and ‘‘de- 
pendable” are used so often with Caterpillar. And you 

















can understand why so many drillers have decided that 
there is savings in numbers with Cat Oilfield Engines. 


Standardize on Caterpillar. Your operators and me- 
chanics will become familiar with one make. Parts 
inventory can be practically eliminated, since many 
engine parts are interchangeable. And you benefit from 
quick, reliable one-stop field service from ome dealer. 
You get that service anywhere, day or night. 


Be sure to specify Caterpillar Oilfield Engines when 
you repower or buy new equipment. Leading manufac- 
turers of oilfield equipment can supply them! 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks —(® 
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certain age and complicated structure. 
White (1947) has traced the eastern 
front of the Blue Ridge to Gainesville, 
not more than 60 miles from Atlanta. 

The Cretaceous and Tertiary sedi- 
mentary rocks of the coastal plain dip 
gently toward the south and southeast. 
Structural features are largely absent 
or undetected. This thin veneer over- 
lies a basement complex of probable 
early Paleozoic and/or preCambrian 
age (Table 1). In some wells, not far 
north of the Florida line, known Paleo- 
zoic sedimentary rocks have been en- 
countered at between 5000 and 10,000 
ft. Other wells have bottomed in Trias- 
sic(?), possible buried fault troughs 
similar to that at Florence, South Caro- 
lina (Macarthy, 1946). 


Petroleum Possibilities 


Oil and gas potentialities of an area 
may be classified into five general cate- 
gories: A, proved; B, probable; C, 
possible; D, doubtful; and E, barren. 
Each of these may be subdivided. 
(Reeves, 1946, modified). 

C1—Promising, untested parts of 
oil provinces; marine sedimentary 
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FIG. 2. Structural features of the Alagafla basin. 


basins with homoclinal structure and 
possibilities of accumulation in 
stratigraphic, fault, or compaction 
traps; thick sedimentary basins with 
surface indications along margins or 
in highly disturbed areas. 

C3—Foothill areas containing in- 
competent strata overlying massive 
sedimentary formations, possibly 
little disturbed; overthrust sheets 
covering large areas of younger sedi- 
mentary rocks. 

D3—Closely folded, vertical or 
overturned strata. 

E3—A thin sedimentary veneer 
over a basement complex. 

E4—Igneous and/or anamorphic 
rocks. 


Proved and Probable. There are no 
proved or probable areas in Georgia. 

Other Areas. Other areas include a 
part of the northwestern corner (D3 of 
Fig. 3A) and the coastal plains on both 
Atlantic and Gulf (C1). 


C1. The coastal plain of Georgia 
is divided into two parts (Fig. 2). On 
the Atlantic formations are more 
closely related with those of the 


Carolinas and New Jersey. Sands 
and clays predominate with a re | 
gional-homoclinal dip toward the 
southeast. Formations become more 
marine and limy in southwestern 

Georgia, where the dip is homoclinal — 

toward the south. Most of the for- 7 

mations thicken toward the Gulf- 

Coast with the stratigraphy of which — 

they are closely allied. 

Structure. There are few significant 
structural features (Fig. 2). The Cen- 
tral Georgia Uplift, to the east of which 
lies the Okefenokee Embayment, cuts 
the coastal plain in half. Along the 7 
Alabama line is the Decatur Arch, 
which finds expression in a multiplicity 
of exposed formations. Between the 
two, the Apalachicola Embayment 
plunges southwest into the Gulf. There 7 
are a few faults and, perhaps minor 
folds in the southwestern portion. 

The Central Georgia Uplift is a} 
large, basement swell (Figs. 5 and 6) 
over which no Paleozoic rocks are 
found, but which was overtopped by 
younger systems (Figs. 4, 7, 8, and 9). 
The Eocene, however, appears to be 
thickest over the uplift. It may be a 
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Axelson 
6’ stroke 


hydraulic 





pumping unit 
| 


Polished Rod Load (Max) 13,000 Ibs. 





Stroke Length (Nominal) 6 Feet 
Strokes Per Minute (Max) 46 
Upstroke Polished Rod Speed (Max) 36 FPM 
Pump 40 GPM 
System Fluid ( Approx.) 85 Gals. 
Cylinder Diameter 5 Inches 
Operating Pressure (Max) 700 PSI 
Input Horsepower (Max) 20 HP 














AXELSON MANUFACTURING COMPANY DIVISION 


LOS ANGELES 58, NEW YORK 7, ST. LOUIS 14, TULSA 1 





RAILROAD FREIGHT CARS + STANDARD PARTS + DAIRY & FARM EQUIPMENT * WASTE CONTAINERS * 
STAINLESS STEEL COOKWARE * CAR ACCESSORIES - TANKS * AGITATORS + SMOKE STACKS + 
DUST COLLECTORS + COAL & ASH HOPPERS * FITTINGS & ELECTRICAL ACCESSORIES » ORDNANCE 
MATERIEL - UNISHELTER RELOCATABLE HOMES + EXPORT ONLY: LOCOMOTIVES & TRACKWORK* ~ 
CARS (MINE. ORE, CANE, INSPECTION) * UNISTRUT METAL FRAMING + WEED BURNERS > BRICK 
& TILE MACHINERY © CANE LOADERS 


LATHES: ENGINE + TOOL ROOM + HOLLOW SPINDLE * GAP BED + PETROLEUM PUMPING EQUIPMENT: 
DEEP WEL. PLUNGER PUMPS * SUCKER RODS * HYDRAULIC PUMPING UNITS - AIRCRAFT COMPONENTS 


The Axelson Model H-100 answers the need for a pu 
unit that has low initial cost coupled with trouble-fr 
operation. An almost constant oil flow is possible beca 
the unit combines a fast downstroke with a slow upst 
thus increasing the volumetric efficiency of the 
sub-surface pump. Axelson’s hydraulic reversal valve 
(patent applied for) assures a gentle reversal actio: 
is easy on sucker rods. 


CHECK THESE FEATURES: 


allows spacing of the sub-surface pump by 
insertion of sub-couplings between the well and unit polished rod 
One leg of the base is used for porting high pressure fluid, 
while a second leg carries discharge fluid from cylinder base 
back to the fluid reservoir. A very important feature of this 
mounting assures no contamination of the hydraulic fluid. 
A flange at the bottom of the tripod base forms the upper mating 
surface of a special Axelson casing head adapter. Adapters are 
available to fit any standard well head casing flange. 


may be called the “hub” of the unit. 
The unit tripod attaches to the bottom of the base, the cylinder 
into the top portion and the reverse valve assembly attaches 
to one side. Both power and exhaust fluids are ported through the 
cylinder base. An important feature is the ability to provide adequate 
pressure at lower reversal, which assures operation of the pilot 
valve. This is an asset particularly important on viscous wells. 


are both 
hydraulically operated and the combination is simplicity itself in 


design. Only three pressure lines feed into the pilot vaive. 
One is internally constructed to one end and two to the other end 
Each of the pressure sources operates on different areas. 


is placed in the discharge line of the positive 
displacement pump. It supplies positive protection against excessive 
pressure build-up caused by surface or sub-surface equipment. 


returns all leakage back to 
main reservoir. A check valve is strategically used in this unit to 
allow a vacuum above the working piston to work for the operator 
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TABLE 1. Composite correlation chart of 
the southeastern United States. 
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fication of oil-potential areas in Georgia. 
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FIG. 3-B. GEOLOGIC map of Georgia. 


(Approximate distribution of rocks ac- 
cording to eras of geologic time). 


northward prolongation of the eastern 
branch of the Ocala Uplift of Florida. 

The Decatur Arch is a similar fea- 
ture, although less pronounced in the 


The area east of the Central Georgia 
Uplift and northeast of the Ocala Up- 
lift is designated the Okefenokee Em- 
bayment. It contains, perhaps 6000 ft 


System subsurface. 
or series Gulf Coast Alagafla basin 


of sedimentary fill. The Selma-Ripley, 
sand facies of the Tuscaloosa, and 
Alluvial deposits Lower Cretaceous sands represent pos- 

—_— The fathers sible reservoirs. Oil, if ever present, 











Pleistocene 














a ___ Fort Thompson may be expected to have originated in 
Citronelle the Ocala or Selma-Eutaw. 

— ~~ Duplia Mel North and west of the Ocala Uplift 
a ae and separating it and the Central 
et RE Georgia Uplift from the Decatur Arch 
Tampa Ls. is an area of relatively thick sediments 
ay) mae "ian in designated the Apalachicola Embay- 
Oligocene ee: ment. The axis trends southwestward 
7 Ea See. from central Georgia across western 
22 RGR SeeeneNe~r"er- Rene Florida and plunges toward the Gulf. 
‘Sin ee 2 se ® The section thins up-dip toward the 
Moody's Branch : north in Alabama, north and east in 
—— iit. D. S. McClain H. W. Straley, Ill Georgia, and east and —e 
: —— — ; i : Florida. Sediments range in age be- 

Eocene Wilcox Undifferentiated Donald S. McClain sailed for Africa “ae 
ae in October of last year to do mineral tween Triassic and Recent (Table 2), 
a as resource survey, He was graduated from The Selma chalk sands of the E utaw, 
Navarro Trinity College and Emory University. Tuscaloosa, and Lower Cretaceous are 
Gulf \Taylor Selma Chalk Ripley In 1950 he was research assistant, considered the rocks most likely to 
ag) <x ee Botanical Gardens, for the University of produce. The most prevalent structure 

Upper Austin Eutaw Michigan expedition to the Aleutian Is- 


is probably the anticline, although one 
may expect faults throughout the area 
(Pressler, 1947). Conditions are favor- 
able for the formation of stratigraphic 
traps on the flanks of the Ocala Uplift 
in beds of Tuscaloosa and Lower Cre- 
taceous age. 

Source Rocks. Petroleum originates 


Cretaceous . ais — 
series |EagleFord| Atkinson —-_——— = 
- Tuscaloosa 


lands. He was a delegate from Emory 
University to the 19th International Geo- 
logical Congress, Algiers, 1952, and 
acai rae has done petroleum work for the 
Georgia Department of Mines, Mining, 
and Geology. 

H. W. Straley, Ill, has had wide train- 
ing and experience. From 1940-49 he 


| Woodbine 
Washita 
Fredericksburg 
Lower |————— 
Cretaceous} Trinity 


Undifferentiated 


Coahuila 





























was with International Bank and Foreign in marine, nearshore, sedimentary 
i roi, pemmeemene ~So mses Economic Administration, evaluating rocks deposited in clear, quiet, shallow 
oi a eee! ee. ee mineral resources abroad. He taught at t taini bundant lif Sedi- 
Triassic Triassic Georgia Institute of Technology, Okla- water Comaining avundant ttc. : 
a 6 ee: an - homa University, and University of mentation must be sufficiently rapid 
———j Paleosoie North Carolina, He has also been a con- and heavy to bury and entrap the oily 
Basement Granitoid rocks sultant in fuels, metals, and non- and/or carbohydrate substances in the 
and metamorphics metals. animal’s body. Of the Georgia coastal 
seUEEEEeeenbenmenenmmneneennemee plain rocks, only the Selma-Eutaw and 
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FIG. 4. Structural contours on bottom of Ocala. 
Datum: sea level, oil-test well symbols refer to 
an open file in office of state geologist. 
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FIG. 6. Structural contours on top of paleozoic. 
Datum: sea level, oil-test well symbols refer to 
an open file in office of state geologist. 
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FIG. 5. Well depths on top of basement. 
Datum: sea level, oil-test well symbols refer to 
an open file in office of state geologist. 
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FIG. 7. Structural contours on top of Tuscaloosa. 
Datum: Sea level. 




















the Ocala appear to fulfill these con- 
ditions. 


TABLE 2. Geologic section — Apalachicola Embayment. 





Reservoir Rocks. Oil migrates from 
source bed to reservoir, which must be 
porous, permeable, and, if production 


I : Pleistocene. ..... 
is to be attained, saturated. Sands of zene beevevees 
the Tuscaloosa, Selma-Ripley, and  Ojigocene 


higher formations fulfill the necessary Eocene.......... 


porous and permeable conditions. 
Traps. Local structure is almost un- 
known. Near the Decatur Arch, there 


Period or epoch 


ae eee Citronelle-Alachua* x 


Upper cretaceous............... . Selma-Ripley 


Thickness 
Formation range Type sediments 
Ne re re Undifferentiated xX Sands, clay and gravel 


Sand, clay, gravel and pebble phosphate 
b Sand, clay, marl, phosphatic limestone 


Byram, Glendon, and Marianna pa Marls and limestone 
‘ ahoneei wale wae ae Ocala* 0-360 Limestone 
Claiborne 375-600 Sand and shale 
Wilcox 900-1100 Sand, shale, and limestone 
Midway 250-700 Shale and limestone; chalk and limestone 


— Ripley in Ga. black sand with limestone 


a . (Includes beds or Navarro, Taylor& Eutaw Sand 
are faults similar to those at the Gil- pS  —_ ea Upper Tysealeen i= a with thin shale partings 
o,e Marine Tuscaloosa 1 a 
berton field, Alabama. Conditions Lower Tuscaloosa 0-1800 Sand with shale partings 
necessary for strati graphic traps are __ ) lower cretaceous....... : "aa a and yellow sands and mottled shales 
present and compaction folds should — furasie (0.00.0 ® x xX 





be common, for 300-ft-relief topo- 
graphy has been observed on the base- 
ment complex of the Atlantic coastal 
plain to the northeast (Johnson, 1938). 


1928. 


* C. Wythe Cooke and Stuart Mossom, Geology of Florida, Bull., Florida State Geol. Survey, 20th Annual Report, 1927 


** Paul L. Applin and Esther L. Applin, Regional Subsurface Stratigraphy and Structure of Florida and Southern Georgia, 
Bull., Am. Assoc. Petrol. Geol. Vol 28 No. 8, 1944. 





There are innumerable clays in the Red 
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FIG. 8. Stratigraphic cross section. 
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FIG. 9. Map of Alagafia Basin showing location of cross section through wells. 


Bluff and higher formations, as well as 
clay and chalk in the Selma to prevent 
escape. 

Wells. A goodly number of oil-tests 
have been drilled. Many of them have 
been inconclusive because stratigraphic 
detail is inadequate. They are scattered 
over a large area. The Florida border is 
most likely to attract during the early 
1950’s. J. R. Sealy completed a small 
non-commercial gas well in Seminole 
County, Georgia, and is currently drill- 
ing another (Fig. 10). In the first the 
trap is faulted. Other drilling is in 
progress or about to begin in Clynch 
and Glynn counties. 

D3—The folded Paleozoics of the 
southern Appalachian System form 
a part of the Valley and Ridge Prov- 
ince. The area is a stream-carved 
remnant of a extensive peneplane, 
which was previously highly folded 
and thrust-faulted. Sharply folded, 
sub-parallel anticlines and broad, 
deeply-eroded synclines form a series 
of valleys and ridges that traverse 
the area in a NNE-SSW direction. 
The area has an estimated 19,000 ft 
of sediments ranging from preCam- 
brian through Pennsylvanian. Of the 
total thickness, some 16,000 ft con- 
sist of thick-bedded Cambrian and 
Ordovician limestones and _ shales 
resting unconformably upon one an- 
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other. The remainder consists of 
some 3000 ft of Silurian, Devonian, 
and Carboniferous limestones and 
shales, terminating and capped in 
places with the Pottsville sandstone 
(which in places attains a thickness 
of 1500 ft). The Red Mountain for- 
mation (Silurian) and the Pottsville 
formation (Pennsylvanian) frequent- 
ly occur in the flanks and centers of 
synclines, and are noticeable as ridge- 
makers throughout the area. 

Jones (1952), speaking of the north- 
eastern section of Alabama, which is 
strikingly similar to northwestern 
Georgia, states that, “This region must 
be considered as highly improbable 
for either gas or oil.” First, this would 
seem to be due to the deeply-eroded 
condition of the highly-folded strata 
and, second, from the lack of suitable 
source beds. The well-known oil pro- 
ducing Arbuckle and Ellenburger for- 
mations of the Cambrian and Ordovi- 


cian are absent. Trenton limestone | 
(Ordovician), which produces oil in | 


Illinois is deeply eroded. Nevertheless, 
the multiplicity of faults throughout 
the area render possible the entrapment 
of oil along faults. A well recently 
drilled in Walker County* reported gas 
at 1417 ft and “dead oil” in the Tren- 





*T. P. Posey No. 1-A Vernon Close, LL 6, 
LD7, Walker County, Georgia. 1953. 
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water from wells for 
water flooding opera- 
tions, the greater the 
ultimate profit. 

Reda Pumps for 
source water wells pro- 
vide many ways for 
lowering these produc- 
"10n costs, 

Improved design and 
longer operating life 
lower the cost of labor 
per barrel, Jower the 
cost of maintenance per 
barrel, lower the invest- 
ment cost per barrel, 
lower the cost of fluid 
per barrel. 

Also the ability of 
Reda pumps to produce 
greater volumes in lim- 
ited casing sizes and 
from greater depths 
often reduces the num- 
ber of source water wells 
required. 

Reda engineers have 
long been associated 
with water flooding op- 
erations and are fully 
qualified to assist opera- 
tors in discussing their 
source water require- 
ments. 


PUMP COMPANY 
BARTLESVILLE, OKLA. 
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FIG. 10-A. Facing north. Confluence of Flint and Chattahoochee Rivers. 


FIG. 10-C. J. R. SEALY’S oil rig and crew. 


ton limestone at about the same depth. 
Unfortunately, very little accurate in- 
formation is available concerning this 
well. The Silurian, Devonian, and Car- 
boniferous formations as well as being 
close to the surface and deeply eroded, 
do not contain any significant petroli- 
ferous formations. 

A few shallow, wildcat oil-test wells 
have been drilled previously, but the 
major oil companies have confined 
their activities in Georgia to the Coastal 
Plain. 

E3—From the fall zone to a line 
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from Screven to Quitman counties 
(Fig. 3) the Cretaceous and Tertiary 
rocks appear to be too thin to hold 
petroleum if it had originally been 
present. 

E4—Rocks of the Blue Ridge and 
Piedmont are _ largely intrusive 
and/or anamorphic. Structures are 
complicated, although Appalachian 
trends predominate. Overthrust 
faulting is common and high-grade 
anamorphism of such sedimentary 
material as may be recognized is the 
rule. 
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FIG. 10-B. J. R. SEALY cooks with 
natural gas from his oil-test well. 


Summary and Conclusions 


Two areas of the Georgia coasta! 
plain cannot be dismissed summarily as 
potentially petroliferous. In both, strati- 
graphic overlap, resulting from regres- 
sive and/or transgressive seas, un 
doubtedly exist. Conditions for the 
Origin and accumulation of oil and/or 
natural gas along these old strand lines 
may have been favorable. Both south- 
western Georgia and the Okefenokee 
Embayment warrant further investiga- 
tion. 

Exploration has been delayed for 
several reasons. The section has been 
thought to be thin. Only recently, a few 
wells in the southwestern part have 
demonstrated considerably more than 
a mile of sediment, much marine. A 
large part of the area is covered by a 
thin veneer of Quaternary alluvium. 
Surface geology is, therefore, of ques- 
tionable value. Near surface conditions 
have made gravitational and seismic 
interpretations difficult. Although the 
U. S. Gelogical Survey files contain 
data from a _ regional-reconnaissance 
magnetic survey, it has remained un- 
published for more than a decade. 
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THE BAKER JUNK BASKET Safely traps, retains and removes a 
from the well cuttings from “drilled-out” cast-iron, aluminum ‘ 
alloys, bronze or other dense, but “drillable” materials. : 
Its design is simple and sturdy, and is readily understood by 
referring to the sectional illustration (upper right). Between the 
short Drill Collar (top) and the Drill Collar Sub (bottom) 
a Cylinder is mounted to provide a basket for 
trapping a considerable quantity of metal cuttings. 
When drilling out Baker Cement Retainers, Baker Bridge Plugs, 
Baker Production Packers, or other devices made of 
cast iron, aluminum alloys and similar “drillable” materials, ‘ 
a Baker Junk Basket (Product No. 4281) is positioned 
just above the rock bit, or diamond point bit. 


SIMPLE, POSITIVE OPERATION — Cuttings from the drilling bit are 
carried upward by the high velocity of the circulation fluid 
through the comparatively small annulus around the Cylinder 
(see illustration). Now note how the annulus is abruptly enlarged 
due to the smaller diameter of the Drill Collar. When 

the circulation fluid reaches this enlarged annulus the velocity 
of the fluid is so greatly reduced that the cuttings are no 

longer carried upward, but drop into the basket (Cylinder) 
where they are trapped and recovered when the 

Junk Basket is removed from the well. 
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AVAILABLE IN POPULAR SIZES—The Baker Junk Basket is furnished 
to make up in 2%” to 4%” A.PI. drilling strings to run in 442” 

to 9%” A.PI. casing. Any Baker representative or office 

will recommend the proper size for your needs, and see that you are 
supplied promptly on a low-cost rental basis. Specifications 

for purchase by overseas operators can be found in the BAKER 
(or Composite) CATALOG. 





BAKER OIL TOOLS, INC. 
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Nitriding Helps Solve Deep Well Problems: 


Hardness, fatigue resistance, corrosion resistance 


of subsurface equipment improved by new method 


R. L. CHENAULT and G. E. MOHNKERN 


INCREASING well depths impose a 
continually increasing demand on the 
properties of materials for drilling and 
production equipment. Higher strength, 
greater fatigue resistance, increased re- 
sistance to wear and, in some cases, 
greater corrosion resistance all are re- 
quired as a direct result of greater well 
depths. 

One or more of these factors apply 
to practically all of the subsurface items 
that are used in drilling, completing or 
producing deep wells. The more impor- 
tant items involved are casing, drill 
pipe, tool joints, drill collars, bits, sub- 
surface pumps, sucker rods, packers, 
gas anchors, chokes, regulators, and 
flow valves. 

While the service demands on all of 
these items increase rapidly with in- 
creasing well depth, the adverse effects 
of increasing depths probably multiply 
more rapidly for subsurface pumps 
than for any other item of equipment. 
In addition to strength requirements to 
withstand the high fluid loads and pres- 
sures, the pump is subjected to increas- 
ing differential pressures across the 
plunger and valves; and these higher 
differential pressures accelerate abra- 
sive wear resulting from solid particles 
carried in the well fluid, and accelerate 
fluid cutting whether or not solids are 
present. It is now recognized that many 
deep oil wells are extremely corrosive 
near the bottom of the tubing, or in the 
pump, where pressures are high even 
though they are completely non-corro- 
sive at points near the surface where 
pressures are relatively low. Space limi- 
tations generally prohibit strengthen- 
ing of most subsurface pump parts by 
increasing dimensions since this results 
either in decreasing capacity or the 
necessity for larger tubing, both of 
which are unacceptable to the operator 
in most cases. The only other possibil- 
ity is to resort to improved materials. 
The dimensional limitations referred 
to above apply, in particular, to rod 
type sucker rod pumps or any other 
type pump that must be installed or re- 
moved through the tubing. 

Certain alloy steels can be provided 
with an extremely hard wear-resisting 
case by nitriding. Some of these alloys 
also have very high strength as well as 
good corrosion resistance for many cor- 
rosive environments, making them 
especially desirable for some of the 


TOriginal paper given ASME meeting, 
September 1953, Houston, Texas. 
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in this project. He became a research 
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deep well applications mentioned 
above. Where corrosion is not a factor, 
cheaper nitriding steels may be used 
with equally satisfactory results, and 
some of the more common alloys can 
be improved considerably by nitriding. 
Nitriding for wear and fatigue resist- 
ance has been fairly common during 
the past 25 years, but the process has 
been expensive and confined largely to 
premium products such as aircraft and 
military items where cost is secondary 
to performance. 

In the April 1953 issue of Metal 
Progress, a new method for nitriding, 
utilizing a high pressure technique de- 
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veloped over the past few years was de. 
scribed. This method* produces a very 
hard and high quality case having up- 
usual wear resistance as well as fatigue 
resistance. 

Inasmuch as the high pressure meth- 
od of nitriding is readily adaptable to 
small shops, as well as to large scale 
applications, without the necessity for 
unusual operating skill, the process js 
again described in considerable detail 
in this paper in order to acquaint the 
petroleum industry with the possibil- 
ities of this case-hardening process, 
This process is especially adaptable to 
the nitriding of the inner surface of 
tubular products, or to all surfaces of 
relatively small items, which can be in- 
serted into containers capable of hold- 
ing pressures of a few hundred psi ata 
temperature of 1000 F. The petroleum 
industry consumes great quantities of 
tubular products in drilling, produc- 
tion, pipe line and refining equipment; 
and much of this equipment can be im- 
proved considerably by nitriding, even 
though conventional nitriding steels are 
not employed. 

Nitrided surfaces have the unusual 
characteristic of working against them- 
selves as bearings without a galling 
tendency; and, therefore, they may be 
used as mating wearing parts for such 
applications as pump barrels and plung- 
ers without danger of galling or of 
electrolytic corrosion as the wearing 
parts may be of identical material. The 
extreme hardness resulting from nitrid- 
ing reduces wear rates to a minimum. 
Nitriding also greatly reduces notch 
sensitivity to fatigue; and in some ap- 
plications, the practical fatigue limit 
has been doubled by nitriding. 

An outstanding advantage of ni- 
triding in comparison with other 
methods of producing a hard case on 
steel is the freedom from distortion 
with this relatively low temperature 
process in which quenching is not re- 
quired. This characteristic makes it pos- 
sible to do all finishing operations, such 
as honing or grinding, before nitriding. 
None of the hard case is removed by 
such operations, and the case is per- 
fectly uniform in thickness and in phy- 
sical properties. These factors are illus- 
trated by the fact that currently are 
manufactured by this process pump 
barrels up to 31 ft long in which an ID 
tolerance of .002 in. is maintained, 


*Nitrocycle process of Oil Well Supply Com- 
pany. 
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and the barrels are gaged for straight- 
ness with a plunger .001 in. under 
nominal diameter and 48 in. long. 

Conventional methods of nitriding 
steels for the purpose of obtaining a 
hard surface, or “case,” employ facili- 
ties for circulating ammonia vapor at 
approximately atmospheric pressure 
through specially designed furnaces 
that may be completely sealed off from 
the atmosphere. Such furnaces ordinar- 
ily are designed to withstand a pressure 
not more than a few ounces above at- 
mospheric and generally are operated 
very slightly above atmospheric pres- 
sure to prevent the possibility of air 
leaking into the furnace. The furnaces 
used are permanently connected to a 
supply of ammonia gas which is dis- 
sociated to some extent at usual ni- 
triding temperatures of approximately 
900 to 1000 F. 

Alloy steel parts that are to be case 
hardened or “nitrided” by the usual 
process are placed in the furnace and 
subjected to the action of ammonia 
vapor at pressures near atmospheric 
and temperatures approximating 900 
to 1000 F, as mentioned above. The 
hard case is formed as a result of the 
combination of nitrogen with the steel 
at, or near, the surface. This combina- 
tion can occur only within a very short 
time after the breakdown of a molecule 
of ammonia during which time the 
nitrogen is in an active, or atomic state. 
The dissociation of ammonia takes 
place in accordance with the equation: 


2NH,>N,+3H, .. . (1) 


Before the final condition (N, -+- 
3H.) is reached, however, both the 
nitrogen and the hydrogen exist mo- 
mentarily in the atomic state and dur- 
ing this period the nitrogen is chemi- 
cally active and combines with the 
various constituents of many alloy 
steels to form very hard nitrides. 
Atomic nitrogen is very unstable and 
rapidly forms molecular nitrogen (N,) 
which is inert. The hydrogen, which 
also is liberated as a result of the de- 
composition of ammonia, apparently 
takes no part in the nitriding process 
but also rapidly returns to stable mole- 
cular hydrogen. Thus a large fraction 
of the ammonia that breaks down into 
its constituents in a nitriding furnace 
rapidly becomes molecular nitrogen 
and molecular hydrogen, neither of 
which are of further use, but must be 
continually circulated out of the fur- 
nace and replaced with fresh ammonia 
vapor. Comprehensive discussions of 
conventional nitriding practices are 
available in the published litera- 
ture.?+2.3.4 

While nitriding has been a very 
popular method for obtaining an ex- 
tremely hard case on certain types of 
alloy steels for a number of years, the 
conventional methods used are rela- 
tively expensive and have numerous 
disadvantages as follows: 


(1) It is necessary to maintain a con- 
tinuous controlled circulation of 
ammonia gas during the nitriding 
process; 
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(2) It is difficult to obtain a uniform 
rate of circulation through all 
parts of the furnace, which is 
necessary for a uniform product; 

(3) Accurate controls of tempera- 
ture, gas flow rate, and percent- 
age decomposition of ammonia 
are required. The latter is a func- 
tion of the first two and also 
changes as the nitriding prog- 
resses and affects the catalytic 
action of the steel surfaces. 
Therefore, close supervision is 
required to obtain the proper 
balance; 

Ammonia is used in a very waste- 
ful manner inasmuch as it is 
common practice to vent “spent” 
gases consisting of approximately 
70 per cent of undissociated am- 
monia vapor; and a very large 
percentage of the nitrogen atoms 
in the remaining 30 per cent 
that are liberated by the dissoci- 
ation of ammonia combine to 
form inert nitrogen molecules 
(N,) and must be vented from 
the furnace as fresh ammonia 
vapor is continuously added to 
supplement the supply of active 
(atomic) nitrogen; 

The special furnaces and control 
equipment required are expen- 
sive, and the initial investment is 
sufficient to discourage many po- 
tential users of this hardening 
process, who otherwise could 
utilize nitriding to advantage on 
a relatively small scale. 


In order to overcome some of the 
difficulties mentioned above and to re- 
duce the cost of the nitriding process, 
as well as to make it more readily adapt- 
able to particular types of products, a 
method for nitriding under pressures 
much greater than used before, where 
the nitriding vessel may be completely 
isolated from the source of ammonia 
and a sufficient charge of ammonia 
originally added to the vessel to carry 
the nitriding operation to completion 
has been developed.” 

One outstanding advantage of nitri- 
ding under high pressure is that at the 
operating temperature and pressure ex- 
isting during this process, the reaction 
shown in equation (1) becomes reversi- 
ble as indicated by equation (2) — 


2NH,2@2N,+3H, .. . (2) 


Thus there is a continuous break- 
down of ammonia molecules forming 
atomic nitrogen and hydrogen, and a 
small percentage of the nitrogen com- 
bines with the steel to form nitrides, 
while a much larger percentage recom- 
bines to form stable nitrogen molecules 
and is inactive. When, however, the re- 
action is reversible, as indicated above, 
the nitrogen atoms that do not combine 
with the steel during any particular dis- 
sociation cycle will eventually recom- 
bine with hydrogen to form ammonia, 
and another opportunity to combine 
the nitrogen atoms with the steel will be 
made available. This reaction may go 
on until all of the nitrogen is eventually 
combined with the steel. 

Equation (2) illustrates the basic re- 


action of nitrogen fixation utilized 
several commercial processes that haye 
been used for the preparation of am. 
monia from gaseous nitrogen and hy. 
drogen. When these two gases -are 
mixed in proper proportions and heated 
under pressure with a suitable catalyst, 
part of the nitrogen and hydrogen com. 
bine to form ammonia and the reaction 
comes to equilibrium after a definite 
percentage of ammonia is formed. The 
equilibrium condition depends on the 
pressure and temperature, and the am. 
monia is removed by cooling and lique- 
fying while the nitrogen and hydrogen 
are circulated back to the reaction 
chamber. 

This reversible reaction or “dissoci- 
ation-fixation” process makes it appar- 
ent that nitriding could be accomp- 
lished by charging the nitriding con. 
tainer with nitrogen and hydrogen in 
the proportions of one part nitrogen to 
three parts hydrogen, by volume, at a 
suitable pressure. This was tried at a 
gas pressure of 800 psi and a tempera- 
ture of 1000 F, and it was found that 
ammonia was formed and that a ni- 
trided case was obtained but the rate of 
nitriding was much slower than when 
charging initially with ammonia. There 
appears to be no economic justification 
for using nitrogen and hydrogen in 
preference to ammonia, and no further 
work has been done to determine the 
possibilities of this procedure. 

By using the pressure system nitri- 
ding can be done at a rate appreciably 
greater than done by the conventional 
process and the quality of the nitrided 
case is superior in many respects to the 
best cases obtained by the conventional 
process and the ammonia consumption 
is reduced by about 95 per cent. Also, 
the pressure method in many respects 
is more convenient inasmuch as there 
are no flow control rates to maintain, 
and it is not necessary to check for per- 
centage decomposition, etc. The only 
precaution necessary after beginning to 
nitride is to maintain the furnace tem- 
perature within the proper range, which 
appears to be much less critical than 
with conventional nitriding. 

Two general methods of pressure ni- 
triding have been used with equal suc- 
cess, the distinction being that the am- 
monia is introduced into the vessel in 
the liquid state in one case and in the 
vapor state in the other. The choice of 
the method depends on the relative con- 
venience when considering the types of 
products to be nitrided. Fig. 1 shows an 
arrangement for nitriding the inner sur- 
face of alloy steel tubes. In this case, 
the ammonia is introduced by means of 
a small steel capsule containing the 
proper quantity of liquid ammonia to 
nitride the inner wall of the tube to the 
depth desired. The cover of the am- 
monia capsule is drilled with a small 
diameter hole, and this hole is plugged 
at its outer end by means of a low melt- 
ing point solder. Inasmuch as liquid 
ammonia has a very high coefficient of 
expansion at high temperatures, as 
shown in Fig. 7, it is desirable to leave 
a considerable space for expansion as 
indicated. The ammonia capsule is then 
placed into the steel tube and end 
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THE BOWEN JAR SAFETY JOINT 


Takes the place of two Single-Purpose Tools, a Straight 
Pull Jar and a Readily Releasable Safety Joint in Fishing, 
Testing and Coring Operations. 


The BOWEN JAR SAFETY JOINT not only saves the cost of one 
tool, but also reduces the rig time required to make up the string. 
This device requires no torque and provides a powerful upward 
blow by merely exerting a straight pull on the string. A series of 
jarring blows can be delivered as rapidly as the string can be raised 
and lowered. If the stuck string cannot be jarred loose, the Jar 
Safety Joint can be disconnected for recovery of everything above 
it. Later by simply using the recovered portion of the Jar Safety 
Joint, the string can be reconnected with the stuck portion for sub- 
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Write for descriptive literature. 


To obtain more information on products advertised see page E-63 


**Full Opening 
Oversize circulation hole permits the 
use of wire line tools. 
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AS A JAR 


This tool provides faster, safer 
jarring blows. No torque required 
for delivering the blow—just a 
straight pull ...ts capable of strik. 
ing any number of blows in rapid 
succession by simply raising and 
lowering the fishing string. Without 
coming out of the hole, the force of 
the blow can be easily adjusted to 
obtain any desired heavier blow. 
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AS A SAFETY JOINT 


| This tool is exceptionally rugged 
and dependable. Its simple positive 
action insures easy releasability at 
the will of the operator. It re-en- 
gages easily on run-in for recon 
necting to the fish. 
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plates, or plugs, are welded onto the 
tubes as shown. As the tubes are heated 
in the furnace, the soft solder melts and 
the liquid ammonia vaporizes and ex- 
pands throughout the interior of the 
tube to be nitrided. 

In this case, a completely isolated 
system for carrying out the nitriding is 
available so it is not necessary to have 
a special furnace, or to connect the ni- 
triding chamber to a source of am- 
monia. This is especially advantageous 
in the case of nitriding the inner sur- 
face of tubes, where straightness is im- 
portant. Such tubes can be rotated on 
level bearings or rolled through a fur- 
nace for nitriding. Perfect straightness 


can be maintained under such condi- 


tions; that is, the tubes will come out of 
the nitriding process as straight, or 
straighter, than when nitriding was be- 
gun. Also, when using this method, it 
is unnecessary to protect the outer sur- 
face of tubes that are to be nitrided 
only on the inner surface. 

Other methods of releasing ammonia 
from the capsule, as a result of pressure, 
temperature or mechanical manipula- 
tions can be utilized but the soft solder 
plug has proved entirely satisfactory. 

For filling the capsules with liquid 
ammonia, a refrigerator constructed as 
shown in Fig. 2 is used. The refrigerant 
is solid CO, in a bath of acetone to give 
good heat transfer from the coil con- 
ducting the ammonia from the supply 
tank. The soft steel capsules also are 
cooled down in this refrigerator to a 
temperature of about —50O F, and at 
this temperature, the liquid ammonia 


can be handled with very little incon- 
venience. After filling, the capsule is 
taken out of the refrigerator and 
clamped in a vise while the cap is 
screwed on and tightened onto a gasket 
to prevent leakage. After cooling to 
—50 F, the ammonia does not evapo- 
rate fast enough to constitute a serious 
hazard during the time required to fill 
and close the capsule. 

The bodies of the ammonia capsules 
generally are made to the exact size for 
a particular job so the optimum, or 
maximum, ammonia supply required is 
that necessary to fill this part of the 
capsule and, therefore, there is) no 
danger of overcharging the tube, or 
other vessel, as a result of overfilling 
the capsule. 

The method shown in Fig. 1 is also 
used for .nitriding numerous small 
parts. These may be placed inside the 
steel tube, or other container, into 
which the capsule is placed. 

Fig. 3 shows an illustration of the 
method used for nitriding where am- 
monia is admitted to the nitriding reser- 
voir in the vapor state directly from an 
ammonia tank. This represents a thor- 
oughly practical method not requiring 
metering of the liquid, or vapor, to ob- 
tain the proper ammonia charge inas- 
much as the proper charge is obtained 
by controlling the pressure, which, in 
turn, is controlled by the temperature 
of the liquid ammonia in the ammonia 
tank. In this case, an ammonia con- 
tainer (1) is maintained at a controlled 
temperature by the water bath which 
surrounds the ammonia container, with 
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provision for circulation of hot water 
as indicated. The nitriding vessel (3) is 
placed in a suitable furnace, (4) and the 
nitriding vessel may contain parts (5) 
to be nitrided; or, in some cases, it may 
be desirable to nitride the inner walls of 
the vessel (3) which may consist of a 
tubular part, such as a pump barrel, or 
engine cylinder, to be nitrided on the 
inner surface only. 

By using this method, it is possible to 
admit the proper quantity of ammonia 
vapor to the nitriding vessel simply by 
observing the pressure within the nitri- 
ding vessel, (3) as indicated by the pres- 
sure gage. (6) 

When the proper charge of ammonia 
has been obtained by this method, the 
valve (7) may be closed and the am- 
monia reservoir (1) disconnected by dis- 
engaging the union (8). Also, the nitrid- 
ing cycle can be carried out with the 
ammonia tank permanently open to the 
nitriding vessel through the valves (7, 9) 
and the connecting tube, (10) if this is 
found to be desirable. The method is 
practical for admitting charges, suf- 
ficient to permit the nitriding vessel to 
be isolated from the ammonia supply 
if desired. The latter procedure has 
been found to be most satisfactory, and 
where unusually heavy cases are re- 
quired, the nitriding vessel may be 
vented and re-charged with fresh am- 
monia when desired. 

Nitriding can be satisfactorily ac- 
complished with ammonia charges giv- 
ing pressures from 200 to 800 psi at the 
nitriding temperature. If the ammonia 
tank is maintained at a temperature of 
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HERE’S ALL YOU DO: When your mud pump reduced size liners (see note) become worn 
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FIG. 4. VAPOR pressure of liquid NHs, boiling point — 
minus 28 F, critical temperature = 271.4 F, 


critical pressure = 1657 psia. 


190 F, for example, the vapor pres- 
sure of liquid ammonia at this tempera- 
ture is 709 psi absolute, and this pres- 
sure of ammonia vapor will be main- 
tained in the nitriding vessel when the 
nitriding vessel is maintained at any 
temperature equal to or greater than 
the temperature of the liquid ammonia 
in the ammonia tank. In other words, 
the ammonia vapor in the nitriding 


container (3) will be in a superheated 


condition with its pressure determined 
by the vapor pressure of the liquid in 
the ammonia tank (7). 

The simplest and safest procedure is 
to turn on the furnace and raise the 
temperature of the nitriding container 
to 1000 F before closing the valve (7), 
and this will assure that an overcharge 
cannot be obtained. If the temperature 
of the nitriding container is below that 
of the liquid ammonia tank during the 
filling process, the nitriding container 
will fill with liquid ammonia and, of 
course, a dangerously high pressure 
will result if the shut-off valve is closed 
and temperature of the nitriding con- 
tainer is increased under such condi- 
tions. Also, a dangerously high pres- 
sure may result from charging the ni- 
triding container with ammonia vapor 
by maintaining the container at a tem- 
perature equal to, or above, that of the 
liquid ammonia tank but appreciably 
below that of the final nitriding tem- 
perature. 

Fig. 4 shows the vapor pressure of 
liquid ammonia at temperatures rang- 
ing from —SO0 F to the critical tempera- 
ture of 271.4. Very satisfactory results 
are obtained with charging pressures 
ranging from 200 psi to 800 psi, and 
there is little advantage in going above 
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800 psi unless it is necessary to obtain 
a very heavy case on the inner wall of 
a tube, or other article, where it is de- 
sirable to weld the ends closed during 
nitriding. In many cases, the pressure is 
limited by the strength of the tube, or 
other vessel, at the nitriding tempera- 
ture. Tests have been made at pressures 
up to 2000 psi with Type N and Type 
135 nitriding steels, as discussed later. 
While there is a gradual increase of 
nitriding rate with pressure, there is 
little to be gained by increasing the 
pressure beyond 800 psi, and 400 psi is 
adequate for many purposes. 

Referring to Fig. 4, it is seen that 
the practical range of 200 psi to 800 psi 
can be obtained simply by heating the 
liquid ammonia reservoir to tempera- 
tures ranging from 100 to 200 F. This 
temperature range is easily obtained by 
means of an open water bath which also 
serves as a safety device to prevent 
serious overheating for most purposes, 
as the boiling point of water will give 
an ammonia pressure of only about 900 
psi. Standard ammonia tanks are not 
designed to withstand pressures up to 
900 psi, and therefore a special am- 
monia reservoir should be provided for 
use with the water bath for obtaining 
the desired vapor pressure. This vessel 
should be only about half filled with 
liquid ammonia at room temperature to 
provide ample space for the liquid at 
the boiling point of water. 

It is pointed out that the connecting 
tubing and fittings of Fig. 3, between 
the cutoff valve (7) and the nitriding res- 
ervoir (3) should be of small capacity 
to prevent a considerable accumulation 
of liquid ammonia in these fittings, 
which ordinarily are not heated to a 
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FIG. 5. PRESSURE of superheated NHs vapor at 1000 F. 


temperature sufficient to prevent con- 
densation of ammonia vapor. The valve 
(7) may be located near the furnace 
where its temperature and that of the 
connecting tube between the valve and 
the furnace will be higher than that of 
the ammonia reservoir when charging 
the nitriding container. No condensa- 
tion will then occur in the tube or valve. 

A temperature of 1000 F is very 
satisfactory for nitriding by the pres- 
sure process. Appreciably higher tem- 
peratures result in an increase in the 
rate of case formation but do not pro- 
duce maximum hardness. 

When introducing ammonia in a 
liquid state, as shown in Fig. 1, it is 
necessary to have information regard- 
ing the pressure obtained at the nitri- 
ding temperature with a given vapor 
density, or specific volume of super- 
heated vapor at the nitriding tempera- 
ture. Fig. 5 shows the relation between 
density and pressure of superheated 
ammonia vapor for densities ranging 
from zero to 0.7 Ib/ft.2 This curve was 
obtained by the extrapolation of pub- 
lished data on the thermodynamic 
properties of ammonia,®* which are 
limited to a temperature of approxi- 
mately 400 F. Actual pressures ob- 
tained will be somewhat higher because 
of increasing dissociation of ammonia 
at higher temperatures. 

The reactions of equations (1) and 
(2) indicate that the pressures shown in 
Fig. 5, could reach values twice as great 
as those shown if the ammonia dissoci- 
ated completely into N, and H,, inas- 
much as there are twice as many gas 
molecules after complete dissociation. 
However, even with complete dissoci- 
ation, the pressure could double only 
if there were no combination of nitro- 
gen with the steel to be nitrided and no 


loss of hydrogen by diffiusion. In prac-- 


tice, pressure increases no more than 11 
per cent above the values shown in Fig. 
5 have been observed. 

The nitriding results reported in this 
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paper were obtained with two commer- 
cial types of nitriding steels. These will 
be referred to as Type N for the 3% 
per cent nick~! grade, and Type 135 for 
the non-niccel low carbon analysis. 
Table 1 shows results of analysis of 
these materials. The adaptability of 
high pressure nitriding to SAE steels 
and to the special problems’ inherent 
in nitriding stainless steels is now being 
investigated. 


Effect of Pressure Variation 


In order to determine the effect of 
pressure variation, a systematic series of 
tests was made with normalized Type 
N and normalized Type 135. With 
Type N there is a considerable increase 
in the rate of nitriding, as well as in 
maximum hardness obtained, when the 
ammonia vapor pressure is increased 
from 100 psi to 200 psi. Advantages of 
high pressures are less marked as pres- 
sures are further increased from 200 
psi to 2000 psi. Tests were made with 
an excess of ammonia vapor provided 
and, therefore, there was no effect of a 
diminishing ammonia supply to influ- 
ence the rate of nitriding over the fif- 
teen-hour period. All hardness tests 
were made with a Bergsman micro- 
hardness tester with a 2U0-gram load, 
and all hardness values are in Vickers’ 
Diamond Pyramid numbers. 

With Type 135 steel tests show the 
same trend as obtained with Type N. 
In this case, however, the lowest pres- 
sure of 100 psi gave a maximum hard- 
ness very close to that obtained at the 
higher pressures, and there was not 
such a pronounced difference in case 
thickness between this test and those 
made at higher pressures. Total case 
depths were around .009 in. to .010 in. 
for pressures of 400 psi and greater. 

Maximum hardness values as high 
as 1300 Vickers were obtained with 
some of the samples of Type 135 nitri- 
ding steel when nitrided by this process, 
and maximum hardness values around 
1200 Vickers are commonly obtained 
at the pressures considered. 

The Bergsman Microhardness tester 
is especially adapted to making hard- 
ness traverses across thin cases but the 
Vickers Diamond Pyramid hardness 
scale, utilized with this type of test, is 
probably less well known than other 
scales, such as Brinell and Rockwell. 
Table 2 shows an approximate hardness 
conversion table published by ASTM, 
which gives an indication of the hard- 
ness obtained. This hardness conversion 
chart shows comparisons between 
Brinell, Rockwell C, Vickers Diamond 
Pyramid, and Shore Scleroscope hard- 
ness numbers. It is noted that the Bri- 
nell scale on this chart ends at a value 
of 745, which corresponds to a value of 
65.3 Rockwell C, or 840 Vickers Dia- 
mond Pyramid; the Rockwell C scale 
extends on to 68, which corresponds to 
940 Vickers, or 97 Scleroscope. 


Effect of Temperature Variation 


Considerable data exist showing the 
effect of temperature on the character- 
istics of the case produced in conven- 
tional nitriding. In order to establish 
comparative values using the pressure 
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TABLE 1. Chemical Analysis. 











Types 

N 135 

ES ee ee 24 .36 

CS iiss nnsieccowenes .56 .46 
RG Kavhannecacibins .013 007 
aes ree .008 013 

I a oven .29 .18 
ED da deldweinnsdeuuse on 3.31 None 

EEG eae 1.23 1.45 

Molybdenum................ 26 .37 


"ER ee 1.54 1.26 








TABLE 2. Approximate hardness con- 
version numbers for steel. (The values 
shown are based on ASTM Spec. 

E-48-43T, Table 3). 





Brinell 

10mm tungsten Rockwell Vickers dia- Shore 
carbide ball, C—scale mond pyramid Sclero- 
3000 kg. load hardnessno. hardnessno. scope 

68 940 97 

67 900 95 

745 65.3 840 91 

682 61.7 737 84 

653 60.0 697 81 

627 58.7 667 79 

601 57.3 640 77 

578 56.0 615 75 

54.7 591 73 

534 53.5 569 71 

514 52.1 547 70 

495 51.0 528 68 








method, samples of normalized Type 
N nitriding steel were nitrided at 800, 
900, and 1000 F, for 15 hours, using 
10-grams NH, per square foot of sur- 
face to be nitrided in a volume giving a 
pressure of approximately 800 psi at 
1000 F, and at 1200 F with a pressure 
of 450 psi. 

These results seem to parallel those 
of many investigators who worked with 
the conventional nitriding process, and 
show that as the temperature drops 
much below 1000 F, the rate of pene- 
tration becomes too slow for commer- 
cial use and, while increasing the tem- 
perature to 1200 F greatly accelerates 
the penetration, it is accompanied by a 
marked falling off in case hardness. 


Effect of Time 


A study was made to determine the 
rate of case formation when nitriding 
under pressure by the method illus- 
trated in Fig. 1, with special consider- 
ation of the fact that with the capsule 
application of ammonia, it is impos- 
sible to make any addition during the 
heating cycle. 

With short pieces of steel tubing of 
Type N analysis to contain the speci- 
mens to be examined and using 10- 
grams NH, per square foot in a space 
which gave a pressure of approxi- 
mately 800 psi when first heated to 
1000 F, a series of runs was made at 
4, 15, 45, 60, and 90 hours at tem- 
perature. Fig. 6 shows results of these 
tests. 

These results indicate considerable 
increase in case depth at the end of four 
hours over that obtained by conven- 
tional nitriding,! with a gradual de- 
crease in rate at longer times until, at 
45 hours, both methods are about 
equal. Beyond 45 hours, the rate of in- 
crease of case thickness has fallen off 
considerably but it is interesting to note 
that the portion of case above 700 
DPN has increased percentage-wise 


along with a decrease in the “white 
layer.” The white layer measurements 
are definitely less than published figure; 
for conventional nitriding' in all de. 
terminations, and the apparent white 
layer obtained by the pressure process 
does not have the objectionable char. 
acteristics of the conventional white 
layer, as explained later. 


Composition of Residue Gas 


While the process of pressure nitrj- 
ding may be explained by the theory of 
cyclic reaction of dissociation-fixation, 
there has been no opportunity to trace 
this reaction while at the nitriding tem- 
perature. By taking pressure readings, 
however, and analyzing the residue gas 
after cooling to room temperature, it 
is possible to get some idea as to the ex- 
tent of this reaction with respect to 
time. Fig. 8 gives the results of deter- 
minations made after nitriding 4, 15, 
45, 60, and 90 hours, and then cooling 
to room temperature. 

The rise in pressure shown at the end 
of the four hour run is undoubtedly the 
result of dissociation occurring at a 
greater rate than the nitrogen could 
unite with the steel surface and before 
the hydrogen had diffused through the 
container to any great extent. As time 
goes on the hydrogen seems to main- 
tain a balance around 25 per cent with 
a gradual increase in nitrogen corre- 
sponding to that period when the rate 
of case formation has decreased. 


Effect of Contamination With 
Water and With Air 


With conventional nitriding proc- 
esses, it appears to be important to ex- 
clude all air and water vapor. Drying 
agents usually are utilized to remove all 
traces of water from ammonia vapor 
fed into the nitriding furnace. When 
nitriding by the method illustrated in 
Fig. 1, it is not always convenient to 
take precautions to exclude air, and 
water vapor contained in the air, while 
welding the end plugs in place on a 
steel tube. 

In order to determine whether it was 
necessary, or desirable, to exclude air, 
a series of tests was run to determine 
any adverse effects of air and water 
vapor. Tests were made with dry air, 
air with approximately 50 per cent 
humidity, with the nitriding container 
free of air after purging with nitrogen, 
and with various quantities of water de- 
liberately added to the nitriding con- 
tainer which, in this case, consisted of 
a 1%-in. ID by 6-in. long tube charged 
with liquid ammonia to give a pressure 
of about 800 psi at the nitriding tem- 
perature of 1000 F. All samples were 
nitrided for 15 hours. 

Results of these tests are shown in 
Fig. 9 from which it appears that pre- 
cautions to eliminate air and water 
vapor are not necessary inasmuch as 
there was no noticeable effect on the 
rate of nitriding, or on the quality of 
nitrided case with normalized Type N. 
or with quenched and tempered Type 
135. The only effect noticed was tha! 
an excess of water would stain the ni 
trided surface to some extent and im- 
pair its appearance, however, the sur- 
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FIG. 16. SPECIMEN mounted for micro 
examination and hardness determination. 


90 per cent in ammonia requirements. 

While there is considerable latitude 
for varying both pressure and volume 
and still obtain an adequate charge of 
ammonia for most nitriding require- 
ments, optimum conditions have not 
yet been determined and this question 
justifies further investigation. 

An example of the possibilities for 
varying pressure and volume for ob- 
taining a given charge and case thick- 
ness is illustrated by considering the 
nitriding of the inner surface of a cir- 
cular cylinder, or tube. In this case, the 
surface area to be nitrided varies as the 
first power of the diameter while the 
volume varies as the square of the diam- 
eter. If the diameter is doubled for a 
given length, the surface area is doubled 
but the volume is increased four-fold. 
Therefore, the pressure can be reduced 
50 per cent and still retain an equal am- 
monia charge per unit of surface area. 


Quality Control Practices 


Over a period of about three years of 
nitriding on a commercial basis by this 
method, a small test specimen, gen- 
erally consisting of a %4-in. diameter 
rod, about one inch long has custom- 
arily been inserted into the nitriding 
container for examination in checking 
the effectiveness of the process. These 
test specimens generally are fractured 
to obtain a rough indication of case 
depth and if a more thorough examina- 
tion is wanted, a photomicrograph of 
this specimen can be made, as well as 
a microhardness traverse. The high 
pressure process of nitriding has been 
found to be very reliable, however, 
while observation of a fracture of a test 
specimen is not always a reliable means 
of checking case depth. Test specimens 
that did not show any indication of a 
case as a result of a fracture while a 
hardness traverse would indicate a per- 
fectly normal case for the time and 
temperature utilized have been seen. 
Apparently the cooling rate of the test 
specimen influences the appearance of 
the case when fractured, and some- 
times makes it invisible. This point de- 
serves further investigation. 

In general, it has been found that, 
when nitriding at 1000 F, if the pres- 
sure is maintained at the proper value 
throughout the nitriding process, a sat- 
isfactory case will result on properly 








A. Conventional nitriding. 










B. Nitrocycle process. 


FIG. 11. 90 hr cycles — 250 X. 


prepared material. When nitriding the 
inner surfaces of seamless tubes by the 
method shown in Fig. 1, a method of 
measuring pressure after nitriding is 
completed and the tube is cooled to 
room temperature has been devised. 
This is done as the end plug of the tube 
is drilled to vent the remaining gas. 
Practically the only source of trouble 
when nitriding these tubes is an oc- 
casional small leak in the weld of one 
of the end plugs, which is not detected, 
and the gradual leakage during nitri- 
ding will result in a case thinner than 
specified for the given conditions. In 
general when nitriding at a pressure of 
600 to 700 psi, if a pressure of 100 psi 
or more exists at room temperature 
after nitriding, the nitriding is almost 
certain to be successful. Little difficulty 
with leakage of the welded end plugs 
occurs and when one is found that has 
a low pressure, the tube is not lost but 
the plug must be machined off and re- 
welded after inserting a new charge of 
liquid ammonia. 


Nitriding Containers 


It has been pointed out rather fre- 
quently in the literature that common 
carbon, or low alloy, steel containers 
are unsatisfactory for nitriding by the 
conventional atmospheric pressure 
process. This is stated to be the result 
of a catalytic action after the steel ab- 
sorbs some nitrogen from the ammonia 
and it is then difficult to control the 
percentage decomposition necessary for 
satisfactory nitriding by the conven- 
tional process. Apparently the am- 
monia breaks down at a too rapid rate, 
and also it presumably is detrimental to 
have the ammonia break down in con- 
tact with the steel surface inasmuch as 
the nitrogen may then become inactive 
before it contacts the surface of the 
material to be nitrided. This has not 
proved to be a difficulty when nitriding 
under pressure. SAE 1020 steel tubing 
is used for containers for nitriding 
other parts, including rods and tubes, 
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which are to be nitrided on the outer 
surface. 

Since the reaction is reversible unde! 
the conditions of high pressure nitri- 
ding, any influence that common steels 
may have on the rate of ammonia dis- 
sociation does not appear to be sig 
nificant to the final result. However this 
matter will bear further investigation 
to determine the effect on the steel con- 
tainer when used repeatedly for a large 
number of operations. 


Microstructure and Hardness 
Determinations 


To obtain a flat specimen without 
rounding off the edges, the technique 
shown in Fig. 10 was adopted. Samples 
are machined rods 5/16-in. diamete! 
with one side ground with a 3/16-in. 
wide flat. After nitriding, pieces are cut 
off and mounted in pairs in a holde 
with copper foil between, and forced 
together as tightly as possible with an 
Allen set screw in the side of the mount. 
The assembly is then placed in the 
mounting press and embedded in Lu 
cite, making a convenient metallogra- 
phic specimen as well as one that is 
ideally adapted for hardness explora 
tion on the Bergsman tester. 


Comparison With Conventional! 
Nitriding Processes 


An objectionable feature of the ni- 
trided case obtained by the conven- 
tional atmospheric pressure process is 
the so-called “white-layer” which forms 
on the surface. This white layer gen 
erally is of the order of .001 in. to .002 
in. in thickness, and is relatively much 
more brittle than the remaining portion 
of the nitrided case. A comparison of 
photomicrographs of nitrided cases, ob- 
tained by the conventional process and 
by the pressure process, is shown in Fig. 
11. Fig. 11-A shows a typical nitrided 
case resulting from conventional ni- 
triding of Type 135 steel for ninety 
hours. The white layer shows plainly 
at the top of the photomicrograph, 
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CASE DEPTH-INCH 





FIG. 12. COMPARISON of commercial 
nitriding for 90 hr at atmospheric pres- 
sure, with pressure nitriding for 45 hr. 
Type 135 nitriding steel. 


Top of bar represents total case depth. Shaded area 
represents ‘‘superhard'’ case depth. (>775 DPN). 
No's. 1,2,3-nitrided 90 hrs. at 970 F — atmos- 
pheric pressure. 
No’s. 4,5-nitrided 45 hours at 1000 F — 800 psi 
10 gms. NHs/Ft?. 
Max. hardness No. 1 — 1115 DPN 
2 — 1044 DPN 
3 — 1086 DPN 


Ave. 1082 DPN 
4— 1195 DPN 
5 — 1215 DPN 


Ave. 1205 DPN 





which represents the outer surface of 
the nitrided case. It is noted that the 
microhardness indentation in this white 
layer resulted in a distinct crack. Fig. 
11-B shows a sample of identical mat- 
rial nitrided for ninety hours, at a pres- 
sure of 800 psi. It will be noted that the 
indication of a white layer in Fig. 11-B 
shows a definite metallic structure up 
to the surface while the white layer in 
Fig. 11-A appears to have an amor- 
phous chalky structure, which is very 
brittle. A hardness indentation equally 
close to the surface of the nitrided case 
in Fig. 11-B shows no indication of 
cracking. 

In addition to total case depth com- 
parisons, which are commonly reterred 
to as the depth at which the case hard- 
ness diminishes to the value of the core 
hardness, an important consideration is 
the depth of the so-called “superhard” 
case. This latter hardness value varies 
somewhat with different heat treater’s 








TABLE 3. Comparison of results obtained with 2-stage atmospheric pressure nitriding 
process and with pressure nitriding. 





Nitriding 
time Material 
§ 2-Stage cycle 25 hr. 135 mod. 
\Atmos. pressure 35 hr. 135 mod. 
800 psi 135 


practice, but the value of 775 DPN js 
perhaps most commonly used as the 
lower limit of the “superhard” case. The 
thickness of the portion of the cage 
having a hardness of 775 DPN, oy 
greater, is in general of more signifi. 
cance than the total case thickness jp. 
sofar as wear resistance is concerned, 

Fig. 12 shows a comparison of cop. 
ventional nitriding for ninety hours at 
atmospheric pressure, with pressure pi- 
triding for forty-five hours, with Type 
135 nitriding steel. The first three bars 
represent a ninety-hour nitriding cycle 
as carried out by a commercial heat 
treater, while bars four and five repre- 
sent duplicate tests when nitriding for 
45 hours at 800 psi. It will be noted 
that the “superhard” case thickness js 
practically identical, when nitriding 
under pressure for 45 hours, and fi- 
triding at atmospheric pressure for 90 
hours. The total case thickness is ap- 
proximately .005-in. greater with the 
90-hour cycle. It is further pointed out 
that the average maximum hardness 
for the three samples nitrided by the 
conventional process is 1082 DPN 
while the average of the two samples 
nitrided under pressure is 1205 DPN. 
This is a very significant difference in 
hardness and should be reflected in 
superior wear resistance. 

Within the last few years, a two-stage 
cycle of nitriding has been used to some 
extent in an effort to eliminate the ob- 
jectionable effects of the white layer 
obtained by conventional nitriding. The 
two-stage cycle is started at a relatively 
low nitriding temperature of perhaps 
975 F, and held at this temperature for 
a few hours while circulating ammonia 
at a rate to give a relatively low per- 
centage dissociation (approximately 15 
to 25 per cent) and then the tempera- 
ture is raised to a value of 1050 F for 
the remainder of the cycle and am- 
monia dissociation is maintained at a 
value around 85 per cent. An auxiliary 
ammonia dissociator is often utilized 
for the latter part of the process. Table 
3 shows a comparison of 25-hour and 
35-hour two-stage atmospheric pres- 
sure processes and a 15-hour pressure 
process at 800 psi. It will be noted that 
the material, in this case, is Type 135 
for the 15-hour cycle, and Type 135 
modified for the two-stage cycle. The 
maximum hardness obtained with the 
pressure process is again considerably 
greater than with the two-stage process, 
and a greater “superhard” case is ob- 
tained in fifteen hours under pressure, 
than in either 25 or 35 hours with the 
two-stage procedure. The rate of for- 
mation of the “superhard” case, when 
utilizing the pressure process, is about 
two and one-half times as great as ob- 
tained with either of the two-stage 
procedures. 








Depth of 


Maximum Rate of formation 
hardness superhard case of superhard case 
(DPN) >775 DPN) (thdths. in./hr) 
1015 0045” .180 
1140 0055” .157 
1250 0064” .426 
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Applications to the Petroleum 
Industry 


‘Numerous applications of the pres. 
sure method of nitriding to the petro. 
leum industry are evident as a result of 
the exceedingly hard and wear resistan; 
case obtained and the relative simplic. 
ity of nitriding with a minimum of gkijj 
and equipment, which makes the 
method adaptable to field shops. The 
combined etiecis of extreme hardnes 
and wear resistance, along with elim. 
nation of noich sensitivity and corrosive 
action resuiting from electrolysis — 
where dissimilar metals would be re. 
quired with other materials and treat. 
ments—results in a wide variety of 
possible applications with beneficial re. 
sults. 

In conclusion, techniques described 
above for nitriding under relatively 
high pressures have proved to be ex- 
tremely satisfactory with a minimum 
investment in equipment, and a mini- 
mum requirement for skilled super. 
vision. A uniformly satisfactory prod- 
uct is obtained and the cost of nitriding 
is greatly reduced in comparison with 
the conventional nitriding process. 
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THE Contractors Statistical Commit- 
tee is maintaining a constructive pro- 
am on behalf of the contract drilling 
industry in California. Its aims include 
the attainment of improved efficiency 
in drilling operations and assistance to 
contractors in their complex manage- 
ment problems. The committee is in 
its third year and has participated in a 
number of constructive accomplish- 
ments which help drilling contractors to 
better serve the producing industry. 


Rig Operating Costs and 
Investments 

The committee has accumulated rep- 
resentative average daily rig operat- 
ing costs for six common sizes of drill- 
ing rigs, ranging in size from the light- 
est to the heaviest. These costs were 
compiled in a convenient form and 
were published for the convenience of 
both contractors and operators alike. 
They provide information against 
which any contractor can compare his 

costs as a check on his operations. 
At study of complete rig costs was 


Drilling Committee Studies 
Improve Efficiency in 


California Operations 


Industry-sponsored group, now in third year, develops 
and disseminates drilling data and management 
information — Rig operating costs are compiled and 


provide good check — Profits found to be on low side 
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DRILLING COST ESTIMATE 





FIG. 1. “Drilling Cost Estimate” form developed by the 
Contractors Statistical Committee. Quantities 











3. Rig Depreciation : : 
4. Drill Pipe Depreciation P ain 
5. Administrative Overhead ; waa 


Operator ______ ee a ENS NSS = : fi 
— Section_ wr ; of this form are free to California oil 
eens well drilling contractors or operators upon request) 

ae Ll Range. = Bd 
Fetal Depth____.__. Casing Program: Surface ee —_ 3 EXPECTED INCOME 

Water String Sieo______......._ langth._. —— First Look 

Liner I isinccntniseersn a cureieniceniptiain as Drill ——- ___per ft. - $ 
ESTIMATED DAILY COST Core ae eee per ft. - 
L. Labor & Supervision tinea Extra a _per ft. - 
2. Mileage & Subsistence — ee Day Work ______days@  _______ per day 

Total $ 7 EXPECTED INCOME 


EXPECTED COST 








Total Trucking & Crane Cost 
12 Rig Up and Tear Out 
Labor enn 
Supplies - Services ee 
Total Rig Up & Tear Out 
13. Mast or Derrick 
Erection & Dismantle seenanaibnccreniias 
Electrical & Woodwork 
Total Derrick or Mast Cost 
14. Rig Sites - Roads - Sumps 
Prepare & Clean Up 
1). Storage Tanks and Rental Tooly 


16. Bits & Core Heads & Reamers 





No. SS Oe Oe 
No. ._ ee ee 
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No. —_— ee) 
No —. Size a - 








Total Bit, Corehead & Reamer Cost 
17, Drilling Mud & Additives 


18. Directional Engineering 
Services - —_—_—_—— 
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Monel Collars — 

Total Directional Engr. Costs 





19. Contingencies 


Estimated Cost 
Estimated Profit 
Bidding Quotation 
Bid per Foot 
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published listing in detail the various 
components and their current costs for 
both 6500-ft and 8500-ft rigs. 

These studies showed a surprising in- 
crease in both operating and equipment 
costs, not only in comparison with pre- 
war costs but as compared with im- 
mediate post-war costs. 


Drilling Cost Estimate Form 
Developed 
Through the cooperation of in- 
dustry leaders, a standardized drilling 
cost estimate form was developed to 
assist contractors in making sound and 
dependable bids on prospective drilling. 





is free to the industry from the Contrac- 
tors Statistical Committee, 417 South 
Hill Street, Los Angeles 13, California. 


Typical Depreciation Rates 

Through cooperation of manufactur- 
ers, accountants familiar with the in- 
dustry’s problems, and owners; a study 
was made of depreciation to establish 
an appropriate “use life” for all ele- 
ments of modern drilling rig. A proper 
“use life” is a necessary base for the 
establishment of realistic depreciation 
rates. 

To be realistic, it was shown that if a 
contractor plans a continuing service to 
the oil companies, he must not only 





This work sheet, as illustrated in Fig. 1, 








MARTIN-DECKER 


Production Model 


Clipper “Sealtite”’ 
Weight Indicators 


A Martin-Decker Production Model Weight 
Indicator Gauge can be placed anywhere you want it—at the brake, 
in front of the driller, over next to the line permanently attached to 


Mil NTINENT DISTRIBUTOR REET 


the mast where it can be seen 
by the driller—without danger 
or damage from dead line vi- 
bration or whip, and with it you 
can read your loads with pre- 
cision in pounds. Equipped with 
supersensitive Vernier for 
maximum sensitivity and read- 
ability. Vacuum loaded at the 
factory and permanently 
sealed. Easy to install and move, 
No adjusting, no pumping. 


Install your Clipper Produce 
tion Model permanently on 
your mast and forget it. It’s 
there when you set up, when 
you tear down, and when you 
move. 


ORNIA 
N. TEXAS 


f. HOUST 


CANADIAN DISTRIBUTOR: REED ROLLER BIT COMPANY OF CANADA. CALGARY & EDMONTON, ALBERTA 


To obtain more information on products advertised see page E-63 
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recover his normal invested capital ina U 4 
rig, but he must look carefully at cy, 

rent replacement costs. Replacemegp 
costs are, currently, very often, double 
the original investment for a gives 
capacity of rig. The economic “facts of 
life” commonly require different treat. 
ment than is allowed by the tax cg} 
lector, if the business is to be kept 
financially strong. It was found that 
there is a tendency not only by cop 
tractors but by many business men to 
adjust their thinking to the rules of the 
Internal Revenue Bureau. 

IRB rules are formulated for reve. 
nue collections and the committee’ 
studies show that sound and realistic 
depreciation rates are likely to vary 
substantially from Internal Revenue 
Bureau procedures. The drilling con. 
tractor must concern himself with f. 
nancial stability to maintain his hazard. 
ous service to the oil industry. 

























































































Drilling Contractor Profits Modest 


The committee developed and pub- 
lished a study showing net profit fig. 
ures for a representative group of con- 
tractors, to correct erroneous thinking 
to the effect that oilwell drilling con- 
tractors enjoy abnormally high profits, 
This study showed that contractor 
average net profits are actually very 
modest and in fact are quite low, con- 
sidering the normal risks sustained by 
the drilling contractor. It disclosed an 
average net profit after income taxes 
of 3.42 per cent for the corporate life 
of a number of contractors, totaling 
270 rig years of contracting operations. 
The study, brought up through 1952 
operations, produced these figures: 








Year 1945 1946 1947 1948 1949 1950 1951 1952 
Per cent net 
(after taxes) 4.18 2.77 0.74 3.44 5.12 2.87 4.48 5.7 








Third Party ‘‘Buy-Outs” 

The committee’s study of industry 
practices in handling “Third Party 
Buy-outs” was most revealing. In ex 
planation, this term covers materials 
and services supplied by the drilling 
contractor for the account of the opera 
tor including such items as bits (on day 
work), survey services, electrologs, etc., 
etc. The amounts involved were sub- 
stantial running to more than $30,000 
per month per well in some instances so 
that for large and small contractors 
alike, the financial burden was some- 
what of a strain, and particularly so if 
a contract ran for several months and 
it took another 30 to 45 days for reim- 
bursement of the contractor’s cash out- 
lay. Contractors not only were not com- 
pensated for this service rendered but 
often were obliged to sustain direct 
losses for unearned cash discounts 
taken by operators. This study resulted 
in some operators revising their pro 
cedures to relieve contractors of this 
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financial burden while other operators 
have accepted a modest handling fee 
for this contractor service. 


Personnel Relations 


Contractors were assisted by the 
committee in handling personnel rela- 
tions both during the national emer- 
gency and subsequently. The personnel 
committee made a study of the indus- 
try’s labor conditions and before fed- 
eral wage and salary controls were dis- 
continued, recommended wages and 
policies which protected the industry’s 
skilled worker force. This group led in 
the move to pay appropriate wages to 
the industry’s skilled crews. For the 


first time contractors initiated an in- 
dependent wage program, more appro- 
priate for the contracting industry. 


Employment Service 

To further aid the skilled work force, 
a plan was devised to assist the crew- 
men in locating available jobs and to 
assist contractors in finding workmen 
where and when they are needed. This 
plan as developed by a special commit- 
tee resulted in a trial-sponsored opera- 
tion of the Drilling Contractors Em- 
ployment Service, and it has now estab- 
lished offices in Los Angeles and 
Bakersfield. This service operates on a 
statewide basis and is proving highly 
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The NEW J-F HOOK TYPE 


WEIGHT INDICATOR 


The Johnson-Fagg Weight Indicator meets 
the need for an accurate, rugged and 
simple load measuring instrument which 
can be put on the hook. Hook loads can 
be read direct in pounds. Designed to 
allow the deadline to be tied to the travel- 
ing block, it thereby allows the capacity of 
the mast to be increased. This also elimi- 
nates any eccentric loading which might be 
caused by anchoring the deadline to one 
side of the axis of the mast. 


ACCURATE 
RUGGED 


Accuracy of the J-F Weight Indicator has 
been proven for setting packers, handling 
of long strings of tubing, diamond coring, 
and difficult fishing jobs. Built for field 
handling, it is only slightly affected by tem- 
perature changes (less than 1% in 100° 
range). 


The J-F Weight Indicator is based on the principle of the Proving Ring, 
a development of the U. S. Bureau of Standards, used to calibrate tensile 
testing machines. The Proving Ring is one of the most accurate, and by 
far the most convenient means for measuring loads up to 200,000 
pounds. For further information on J-F Weight Indicator, write today for 


Another Johnson-Fagg product, the J-F Dynamometer, is an un- 
usually efficient instrument for operational control of pumping 
wells. You can lower lifting costs by using the facts the J-F Dyna- 
mometer reveals, Information for making J-F Dynamometer tests 
is given in our Bulletin No. 25. Write for your copy today. 
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Engineering Company 
P. O. Box 7157, Tulsa, Oklahoma 
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beneficial to both crewmen and cop. 
tractors throughout the California jp. 
dustry. It is financed by contracto, 
and is free to crewmen. 

This service, although quite new, has 
already been instrumental in the place. 
ment of more than 600 experienced 
crewmen on rigs. It has also contriby. 
ted to a substantial reduction in persop. 
nel turnover on rigs with a consequent 
beneficial effect on rig operating 
efficiency. 

Drilling Forums Sponsored 

The committee sponsors industry. 
wide meetings or forums at appropriate 
times where new drilling techniques or 
other subjects of broad industry in. 
terest can be presented and constructive 
recommendations developed. The for- 
um on jet bit drilling covered the rig 
hydraulic requirements necessary to 
gain the greatest potential increases in 
penetration rates from the use of these 
special bits. Actual performance of jet 
bits in California fields was presented 
and discussed to advantage of all con- 
tractors. Data presented at the forum 
and discussed to advantage of all con- 
tractors. Data presented at the forum 
were distributed to all California drill- 
ing contractors. 

Another forum presented studies of 
drilling costs and estimating procedures 
for the benefit of the industry. 


Drilling Information Library 


The committee has developed, 
through the co-operation of member 
contractors and operators, a valuable 
library of drilling statistics for Cali- 
fornia wells, including typical drilling 
progress, bits used, circulation prob- 
lems, deviation characteristics, drill 
pipe wear, and other pertinent drilling 
data. This information is available to 
all contractors to assist them in more 
accurately estimating the cost of drill- 
ing proposed wells, and avoids loss due 
to lack of adequate information when 
compiling bids. 


Constructive Program For 1954 

The committee has planned its 1954 
program to continue constructive as- 
sistance to the contract drilling indus- 
try. It maintains an office with a full 
time consulting engineer to develop 
and disseminate drilling data and man- 
agement information to increase the in- 
dustry’s operating efficiency. It is 
recognized that maximum penetration 
rates and overall operating efficiency 
are essential not only to economic suc- 
cess but to maintain the highest level of 
essential contractor service to the oper- 
ating industry. 

Membership in the Contractors Sta- 
tistical Committee is open to all Cali- 
fornia oilwell drilling contractors and 
they are invited to participate actively 
in the constructive program in behalf 
of the industry. x et 
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Socony-Vacuum, Seaboard et al operations in Pembina 
area 65 miles southwest of Edmonton, Alberta. 








New Finds 


May Prove 


Major Canadian Field 


Six Pembina producers now outline a potentially 


productive area of over sixteen square miles 


li is almost certain now that a big 
new field has been outlined in West- 
Central Alberta. 

In the hottest oil exploration ground 
in the West — the Pembina field, some 
65 miles southwest of Edmonton and 
about 50 miles west of Leduc — what 
looks like six successful producers have 
already outlined a potential oil field six 
to eight miles long and three to 4.5 
miles wide. 

What’s more, if a successful well 
drilled in the same formation to the east 
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is part of the same field — and some oil 
experts think it is—the field could 
be more than 10 miles wide. 

If the latest step-out well now drill- 
ing some 4% miles north of the north- 
ernmost established well finds oil, it 
will be the most exciting oil news to 
come out of Western Canada in over 
two years. 

It would signify a potential oil field 
more extensive in area even than Red- 
water. Rarely has the drilling progress 
of an Alberta well — now down some 


P 113. 


2000 ft and heading for the 5000 ft 
level — been followed with such eager 
interest. 


New Production Zone 

An unusual feature of the Pembina 
field is that oil is being discovered in a 
brand new production zone for the 
West — the Cardium. This is a sand 
formation with a much higher porosity 
than that found in other major Alberta 
fields. 

This means that production per foot 
of pay-zone (producing thickness) is 
considerably greater than in most west- 
ern oil fields. The average pay-zone 
thickness in the Pembina Cardium 
sands of 40 to 45 ft is far short of pro- 
ducing zones in such fields as Golden 
Spike and Redwater but it compares 
favorably with Leduc-Woodbend which 
averages around 30-38 ft. (D2 zone). 
Production is clean oil of 37 deg 
gravity. 

The Pembina find is practically a 
one-team show so far; close to 100,000- 
acre holding being shared by Socony- 
Vacuum Exploration Company; Sea- 
board Oil Company, Honolulu Oil 
Corporation, Merrill Petroleums, and 
Cancoll Oil and Gas (Canadian Col- 
lieries). 

The last two companies provided the 
only Canadian market participation in 
this field so far. 


Reserves Not Reported 


No official estimate of Pembina’s 
oil reserves has yet been put out by any 
of the participating companies and only 
testing information has been available 
so far on daily production levels of the 
proved wells. The discovery well, how- 
ever, flowed around 200 bbl a day for 
a couple of months before being shut 
in until marketing arrangements could 
be worked out. The other wells appear 
to have somewhat similar production 
characteristics. 

Another feature of the Pembina 
field, further expanding its production 
potential, is that several of the widely 
scattered wells have discovered pos- 
sible commercial production in other 
geological zones such as the Viking 
and Blairmore sands. 

Because of the extensive Pembina 
holdings of the Socony-Seaboard team 
and the high recovery rate per foot 
on pay-zone, producers plan initial de- 
velopment on an 80-acre spacing pat- 
tern if the Alberta Petroleum and 
Natural Gas Conservation Board ap- 
proves. 

Half of the group’s Pembina hold- 
ings must be surrendered back to the 
Government after a brief exploratory 
period. Already selections have been 
made in an area around the discovery 
well and some three parcels of land 
which have been returned to the Gov- 
ernment are up for auction. * * * 
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Changes in Gas-Oil Ratios With Variations 


In Separator Pressures and Temperatures 


ALTON B. COOK, G. B. SPENCER, F. P. BOBROWSKI, and TIM CHIN 


A STUDY was made to determine 
the effect of changes in field separator 
pressures and temperatures on result- 
ing petroleum production data of reef 
wells in the Scurry County, Texas, 
field. To determine these effects sub- 
surface oil samples and subsurface 
pressure and temperature data were 
obtained and a series of production 
gas-oil ratio tests was made on a reef 
well centrally located in the Kelly- 
Snyder area of the field. The effect of 
varying separator temperatures was 
determined from field gas-oil ratio tests 
and the effect of varying separator 
pressures was determined from flash- 
gas liberation experiments conducted in 
the laboratory on portions of the sub- 
surface oil samples. 

Results of these tests showed that 
normal differences in either separator 
pressure or temperature, as found from 
one tank battery to another in the 
Scurry Reef field, influenced materially 
the measured production gas-oil ra- 
tios, stock-tank oil gravities, separator 
gas gravities, and relative oil volumes 
(formation volume factors). For ex- 
ample, the gas-oil ratio for a well under 
test was found to be 744 cu ft per bbl 
when producing through two separa- 
tors operating in series and without 
external heat added; the gas from both 
separators was included. In another 
test made on this well the gas-oil ratio 
was 1068 cu ft per barrel when the 
produced fluid was heated before it 
entered the single separator being used. 
This was an increase of 44 per cent in 
the measured gas-oil ratio. 

Study of the effect of separator pres- 
sures and temperatures on petroleum 
production data developed from a need 
for information on variations in phys- 
ical properties of the reservoir oil 
throughout the Scurry Reef field. Avail- 
able data indicated that reservoir oil 
initially was undersaturated with gas; 
the initial reservoir pressure exceeded 
the saturation pressure of the reservoir 
oil by over 1000 psi. Thus, when fluids 
were being produced from a well with 
the flowing bottom-hole pressure great- 
er than the saturation pressure of the 
reservoir oil, the production gas-oil ra- 
tio also was the solution gas-oil ratio. 
Therefore, comparisons of production 
gas-oil ratios of key wells throughout 


the field would be equivalent to com- 
parisons of solution gas-oil ratios of 
the oil in the various parts of the res- 
ervoir represented by the key wells. 
Comparisons of production gas-oil ra- 
tios, however, would not reflect small 
variations in solution gas-oil ratios un- 
less the well tests were made with the 
separator pressures and temperatures 
identical for all tests or appropriate 
pressures and temperature correction 
factors applied. Maintenance of com- 
mon separator pressures and tempera- 
tures was impractical for these tests. 
Therefore, the effects of changes in 
both separator pressures and tempera- 
tures were determined to provide cor- 
rection factors to be applied to well- 
test data. 


Testing Procedure 
The Hiawatha Oil and Gas Com- 
pany Carden well No. 2, completed on 
June 4, 1950, was chosen for the test 
well. It is approximately 5 miles north- 


west of Snyder Texas, on an 80.18- 
acre lease in Section 293, Block No 
97, H&TC Survey, Scurry County. 
Derrick floor elevation was 2431 ft 
above sea level. Top of the production 
reef was found at 6620 ft below der- 
rick floor elevation and drilling termi- 
nated while in the productive reef at 
6881 ft. Seven-inch casing was set at 
6658 ft, leaving 223 ft of reef exposed 
in the open hole for production. Nor- 
mal production was through 6874 ft of 
2-in. tubing. The well was treated with 
1000 gal of mud acid and 3000 gal of 
regular acid. 

During tests made in May and June 
1951 rate of production was controlled 
by a wellhead tubing choke and by the 
back pressure on the separator or sepa- 
rators. Subsurface pressure and tem- 
perature data and subsurface oil sam- 
ples were obtained from the well dur- 
ing this testing. A subsequent study of 
the data showed that the reservoir oil 
being produced at the time of these 
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FIG. 1. WELL test data showing 
effect of separator temperature on 
oil and gas production data, Scurry 
Reef field, Scurry County, Texas. 
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FIG. 2. EFFECT of separator tem. 
perature on gas-oil ratios and pro- 
duced oil gravities, Scurry Reef 
field, Scurry County, Texas, 
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tests was undersaturated with gas. 

During one series of tests the oil and 
gas from the well were flowed through 
a 12/64-in. tubing-head choke, through 
a thermostatically controlled heat ex- 
changer, and one gas-oil separator. The 
separator gas passed through a meter 
run and a back-pressure regulator. The 
separator oil flowed to a stock-tank 
battery consisting of three 500-bbl ca- 
pacity tanks 16 ft high. The separator 
temperature was varied from 68.5 to 
131 F for the various tests by manipu- 
lation of the heater while the separator 
pressure was maintained essentially 
constant at 40 psi. 

Daily rate of separator gas produc- 
tion was measured with an orifice 
meter which was calibrated twice daily 
under operating conditions; the “static” 
pressure being balanced against a port- 
able deadweight tester and the “differ- 
ential” pressure against a water-filled 
pressure manometer. The oil-produc- 
tion rate was determined by gaging the 
stock tanks two or more times daily. 
The temperatures of the fluid entering 
the separator and the gas passing 
through the orifice-meter run were de- 
termined with calibrated recording 
temperature gages. Tubinghead and 
casinghead pressures were measured 
with recording pressure gages cali- 
brated twice daily with a portable dead- 
weight tester. 

In another series of two tests on the 
well the procedure differed by using a 
high-pressure and a low-pressure sep- 
arator in series, the heat exchanger be- 
ing bypassed. During the first of these 
tests a 12/64-in. tubinghead choke was 
used and during the second an 18/64-in. 
choke was used. The gas from the high- 
and low-pressure separators was com- 
bined before it was passed through the 
orifice meter run, and thus the calcu- 
lated production gas-oil ratios were 
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based on the composite gas from the 
two separators. 

The saturation pressure of the res- 
ervoir oil as determined from tests on 
subsurface oil samples from the Hia- 
watha-Carden well No. 2 was 1855 
psia. The shut-in reservoir pressure 
when the well tests were made was ap- 
proximately 2185 psi and the flowing 
bottom-hole pressure at approximately 
the normal production.rate was 2162 
psi. These pressures indicate strongly 
that free gas was not present in the 
reservoir rock so that the production 
gas-oil ratio also was the solution gas- 
oil ratio. 

Flash-gas-liberation experiments 
were conducted in the laboratory to ob- 
tain data on the effect of variations in 
separator pressure at a constant tem- 
perature on gas-oil ratio measurements, 
gravity of the stock-tank oil, specific 
gravity of separator gas, and relative oil 
volume factor. Field producing condi- 
tions with only one separator in use 
were simulated in the experiments by 
liberating the gas from the oil in two 
steps. The first liberation of gas in the 
laboratory experiments duplicated re- 
lease of gas from the oil in its normal 
travel through separator in the field. 
The second liberation of gas duplicated 
the release of gas resulting from reduc- 
tion in pressure on the oil from separa- 
tor pressure to atmospheric pressure 
reached in the stock tanks in the field. 
Portions of subsurface oil samples, ap- 
proximating 50 ml in measured vol- 
ume, were expanded (flashed) to a 
selected separator pressure in a pres- 
sure-volume (P-V) cell maintained at a 
temperature of 60 F and the oil and gas 
were then separated at the selected 
pressure. Then, the gas was measured 
and its specific gravity determined. The 
oil remaining after this separation was 
expanded to atmospheric pressure at 


60 F and again the volume and specific 
gravity of the liberated gas were deter- 
mined. Finally the volume of the 
residual oil and its API gravity also 
were determined. This series of labora- 
tory experiments was conducted at 
separator pressures ranging from 0 to 
214 psi. 


Results of Field and 
Laboratory Tests 


Data obtained from the field and 
laboratory tests show conclusively that 
the amount of gas liberated from oil 
produced from the Scurry County 
Reef reservoir was affected materially 
by changes in either separator tem- 
peratures or separator pressures. In 1 
series of 4 tests made in the field 
only 1 separator was used and its 
pressure was maintained essentially 
constant at 40 psi while the separator 
temperature was increased stepwise 
from 68.5 to 131.0 F. The increase 
in separator temperature of 62.5 F 
(131.0-68.5) caused the following 
changes in production data: 


Separator 
Temperature, °F 
68.5 131.0 
Production gas-oil 
ratio, cubic feet 
per barrel ...... 
Stock-tank oil 
gravity, °API 
Specific gravity of 
separator gas, 
air = 1.0 
Oil production rate, 
bbl per day .... 


844 1,068 


43.6 40.6 


0.959 1.033 


135.7 125.7 


Complete data for these four tests 
are entered in Table 1. For the same 
data Fig. 1 shows production gas-oil 
ratio, gravity of stock-tank oil, specific 
gravity of separator gas, and oil pro- 
duction rate as functions of separator 
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temperature for the test range of tem- 
perature, 68.5 to 131.0 F. Gas-oil ratios 
were changed into conversion multi- 
pliers and stock-tank oil gravities were 
changed to correction factors for cor- 
recting all ratios and gravities obtained 
from other well tests in the Scurry Reef 
field to a base separator temperature of 
60 F (Fig. 2). 

Four flash-gas-liberation experi- 
ments were made in the laboratory on 
portions of a sample of reservoir oil 
to determine the effect of variations 
in separator pressure on solution gas- 
oil ratios, stock-tank oil gravities, 
specific gravities of the separator gas, 
and relative oil volume factors. All of 
the tests were conducted at 60 F and 
in a manner simulating producing con- 
ditions in the field when only one:sep- -— 
arator is used. The gas-oil separation 
pressure was varied, for the various 
tests, from 0 to 214 psi. These data 500 
(Table 2 and Fig. 3) show that the 
optimum separator pressure for yield- 
ing the highest stock-tank oil gravity is 
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Specific gravity of 

Separator gas, 

alr = 1.0 .... 0.963 0.941 
Relative oil volume, 

barrels of reservoir 

oil per barrel of 

stock-tank oil 1.498 1.490 


Curve 3 in Fig. 3 shows the total vol- 
ume of gas liberated (separator gas plus 
gas released from separator oil) per 
barrel of residual oil for pressures 
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FIG. 3. LABORATORY data showing effect of separator pressure on 
oil and gas production data, Sourry Reef field, Scurry County, Texas. 





















ranging from 0 to 214 psi. Curve 1 in 
Fig. 3 shows the volume of gas lib- 
erated from the separator oil per unit 
volume of residual oil. The difference 
between gas-in-solution values found 
in Curves 3 and 1, for any specified 
separator pressure, is the production 
gas-oil ratio. Production gas-oil ratios 


gas-oil ratios obtained in well tests in 
the Scurry Reef field to an operating 
separator-pressure base of 40 psi are 
shown also, in Fig. 4. 

In another series of two additional 
well tests, two separators were oper- 
ated in series, no heat being added to 


the produced fluids entering the separa- 
tors. The purpose of these tests was to 
compare production data correspond- 
ing to two different flow rates when 
only one and when two separators were 
used. 

Results of these tests, presented in 
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(cubic feet of separator gas per barrel TABLE 2. Laboratory data showing effect of separator pressure on oil and gas- 
of stock-tank oil) are shown in Fig. 4 production data, Scurry Reef field, Scurry County, Texas. 

for separator pressures of 0 to 100 psi. = 

Conversion multipliers to correct all 
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sishons a faa.) Density’ of cu ft per bbl 
ee . eee pie a . yn gas of residual oil Separator 
7 ° volume (residual gm./liter (gas Oil Oil at 60 F (gas at gas-stock 
TABLE 1. Well-test data showing effect Pressure, Temper- _ oil volume at at 60° F and | density, gravity, 60 F and 14.4 tank oil ratio, 
of separator temperature on oil and psia ature°F 60° F = 1.0) 14.4 psia) gm./ml. °API psia) cu ft per bbl 
4 Gs S i se e ¢ ~ é 9 Sid 
gas-production data, Scurry Reef on _ _— as-oil separator — at 214 psia ” 
« BC . of 
field, Scurry County, Texas. 3228 60 1.1463 40.9656 7727 280 591 
14.4 60 1.0000 51.6148 .8061 43.86 0 
Ges Oil Ges- Gas-oil separator pressure at 100 psia . 

Separator grav- Oil prod. oil 21855 132 1.4726 0.6653 854 = 
——— Choke Tubing ity, grav- rate, ratio, 3114 60 1.0972 41.0339 7751 152 702 
Temp., Press., size, press., air= ity, bbl/ cuft 14.4 60 1.0000 51.6819 . 8050 44.10 0 

psi inch psi 1.0 °API /day /bbl Gas-oil separator pressure at 40 psi 
68.5 43.6 1% 447 0.959 43.6 135.7 844 21855 132 1.4867 7 
98.0 44.0 1% 451  .995 42.1 132.0 942 354 60 10320 41. 1396 ba “ 

.032¢ 1.1396 . 7968 52 822 

116.3 42.5 '%% 450 1.018 41.6 128.4 1005 14.4 60 1.0000 51 5877 8075 43.56 0 
131.0 44.2 1% 449 1.033 40.6 125.7 1068 . . : ‘ 
159.0 300& 1% — 43.932 44.1 113.9 754 Gas-oil separator pressure at zero psi 

219.5 21855 132 1.6122 0.6653 1065 1065 
159.0 300 & BY, 450 4.932 44.2 316.2 %744 314.4 60 1.0000 41.3261 .8211 40.66 0 

28.5 ———as 








1 Specific gravity (air = 1.0) = gas density x 0.8344. 

2 Saturation pressure of sample at indicated temperature. 

3 Gas-oil separator pressure. 

4 Gas liberated from saturation pressure to gas-oil separator pressure. 

5 Gas liberated from gas-oil separator pressure to atmospheric pressure. 


=x 


1 Average temperature of fluid entering the high-pressure 
separator. 

2 Two separators operating in series. 

* Composite of high- and low-pressure separator gas. 
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These Shaffer Advancements 
are important, too... 


| Completely Enclosed Design, with no exposed moving 
parts to become damaged or jammed. 


2 | Self-Draining Compartment Bottoms, with rams traveling 
on guide ribs, high above any detrimental mud or sand that 
might accumulate. 


S| Direct Hydraulic Drive, without secondary connections or 
complicated arrangements for closing and opening the rams 


4 | Choice of Double or Single Gates in all sizes—select the 
type that best meets your individual requirements. 


REMEMBER — in addition to all their other 
advantages, Shaffer Hydraulic Cellar Con- 
trol Gates have been field-proven by years 
of actual field service under widely-varying 
conditions. Before you invest in any cellar 
control gates be sure to get complete details 
on the industry’s most modern gates from 
your Shaffer representative. Or write direct. 
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FIG. 4. EFFECT of separator pressure on gas-oil ratios, 
Scurry Reef field, Scurry County, Texas. 
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Table 1 show that inclusion of a high- 
pressure separator with the standard 
low-pressure separator in the flow sys- 
tem reduced the production gas-oil 
ratio by approximately 100 cu ft per 
barrel and raised the stock-tank oil 
gravity about one-half degree API. 
Increasing the production rate almost 
threefold did not change the produc- 
tion gas-oil ratio or the stock-tank 
oil gravity appreciably. This substan- 
tiates the reasoning that the production 
gas-oil ratio and the solution gas-oil 
ratio should be the same, regardless of 
production rate, when undersaturated 
oil is being produced (bottom-hole 
flowing pressure above saturation pres- 
sure of reservoir oil). 

Data shown in this report were col- 
lected to construct curves for correct- 
ing well-test data to a common base of 
separator pressure and temperature. 
Tests were made in 1951 on 45 key 
wells completed in the Scurry County 
Reef reservoir to determine variations 
in solution gas content of the reservoir 
oil. It was realized that variations in 
production gas-oil ratios due to normal 
variations in separator pressures and 
temperatures in the field might over- 
shadow the variations in solution gas 
content of the oil caused by normal 
changes in its composition from one 
end of the reservoir to the other. The 
data shown in this report were used to 
construct curves for correcting all well- 
test data on the 45 wells tested to a 
common separator pressure of 40 psi 
and a common separator temperature 
of 60 F. These correction curves are 
shown in Figs. 2 and 4. 


Significance of Results 


The effect of changes in separator 
pressures and temperatures on result- 
ing gas-oil ratios, oil gravities, and 
shrinkage of reservoir oil as deter- 
mined for the Scurry County Reef res- 
ervoir oil should not be classified as 
typical for all oil fields. The amount of 
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LPG (liquefied petroleum gas) prod- 
ucts in the solution gas in the Scurry 
Reef reservoir oil is large as compared 
to the amount found in other reservoir 
oils. Approximately 25 mole-per cent 
of the initial reservoir oil was com- 
posed of propane, butanes, and pen- 
tanes. Nonetheless, the production 
gas-oil ratios, stock-tank oil gravities, 
and formation volume factors for most 
oils being produced from medium to 
deep reservoirs will be affected by 
changes in separator pressures and 
temperatures. The changes in these fac- 
tors probably would be comparable 
with those in Scurry County for many 
fields yielding stock-tank oil with API 
gravities of 45 deg and higher. 

Type of surface equipment installed 
and its method of use influenced pro- 
duction data measurements. The use 
of heat exchangers or “heater-treaters” 
and lead lines exposed to sunlight on 
the ground surface resulted in higher 
average daily separator temperatures 
than those for systems where the lead 
lines were buried and no heat was add- 
ed. Data in Table 1 show that the oil- 
production rate increased from 125.7 
to 135.7 bbl a day and that the gas-oil 
ratio decreased from 1068 to 844 cu ft 
per barrel when the separator on the 
test well was operating at a pressure 
of 40 psi and its temperature reduced 
from 131.0 F to 68.5 F. This repre- 
sents a decrease in gas-oil ratio of 21 
per cent and an increase in oil produc- 
tion rate of 8 per cent. Well-test data 
indicated that the rate of production 
of reservoir oil, within the limits of 
measurements, was the same during 
each test. Therefore, to yield the same 
volume of stock-tank oil, the produc- 
tion of 8 per cent more reservoir oil 
was needed when the separator was op- 
erated at a temperature of 131.0 F 
compared with when it was operated 
at 68.5 F. 

No direct comparison can be made 
from the available data of the increase 


in the amount of reservoir oil required 
when 1 separator was used and the 
inlet fluid preheated to yield the same 
volume of stock-tank oil as when 2 
separators were used and the inlet fluid 
was not preheated. Comparisons of the 
volumes of gas liberated from a unit 
volume of the oil, however, can be 
used as an indication. The average pro. 
duction gas-oil ratio for 2 tests whep 
2 separators were used, (Table 1) was 
749 cu ft per barrel. This is 319 cu ff 
per barrel or 30 per cent less than that 
obtained with only one separator in use, 
operated at 131.0 F. As a 21 per cent 
reduction in gas-oil ratio was accom. 
panied by an increase in stock-tank oj] 
recovery of 8 per cent in the foregoing 
example; it appears reasonable to 
assume that a 30 per cent reduction 
in gas-oil ratio would be accompanied 
by an increase in stock-tank oil recoy- 
ery Of approximately 11% per cent, 
The above cited example is not consid- 
ered an exaggeration of variations in 
production gas-oil ratios resulting from 
differences in operation practices in 
the Scurry Reef field. A gas-oil ratio 
higher than any reported in Table | 
could have been obtained if the well 
had been tested with the separator tem- 
perature at 131 F and the separator 
pressure below 40 psi. Also, a lower 
gas-oil ratio than any reported in Table 
1 could have been obtained if, while 
two separators were being used, the 
separator temperature had been below 
59 F, which would be normal for win- 
ter time operation (these tests were 
conducted during the months of May 
and June). 

Any manipulation of the producing 
equipment at the surface that increases 
the volume of gas liberated from the 
reservoir oil results in an increase in 
production gas-oil ratio, an increase in 
specific gravity of the separator gas, 
a decrease in the API gravity of the 
stock-tank oil, and a decrease in the 
volume of stock-tank oil recovered per 
unit volume of reservoir oil produced. 
Producing equipment designed to mini- 
mize production gas-oil ratios and max- 
imize stock-tank oil recoveries per unit 
volume of reservoir oil is not neces- 
sarily an important objective in the 
Scurry Reef field because any loss in 
stock-tank oil resulting from additional 
gas being liberated from the reservoir 
oil is recovered in natural gasoline 
plants because the separator gas in this 
field is processed. 
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Safety in Lease Tank Cleaning 


934.314 


Proper technique in removal of bottoms saves lives and expedites operations 


A FEW years ago, a major oil com- 
pany engaged a tank service contractor 
to clean one of its lease production 
tanks. The contractor completed the 
job of gas-freeing, purging, and clean- 
ing the tank in one day. Upon inspec- 
tion, however, it was found that the gas- 
ket on the clean-out plate was faulty 
and leaky. The company, therefore, 
requested the contractor to return the 
next day and replace the gasket before 
production was turned into the tank. 
The tank was left over night after 
its cleaning and the three-man cleaning 
crew returned the next morning, re- 
moved the plate, replaced the gasket, 
and had completed the job except for 
one lone bolt that was turning and 
would not tighten. The only solution 
seemed to require a man entering the 
tank and holding a back-up wrench on 
the bolt. Tank dome was removed and 
a man proceeded down the internal 
tank ladder. The other two members of 
the crew waited a while for the back-up 
man to hold the bolt, but it continued 
to turn and after repeated shouts, the 
second crew member went to the tank 
top. Looking down the dome opening, 
he saw his fellow worker lying on the 
bottom of the tank, and he rushed 
down the ladder to help him. When he 
did not return, the gang foreman 
mounted the tank, saw his fellow work- 
€ts sprawled on the tank bottom and 
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descended into the tank where he also 
collapsed. 

Sometime later, a fourth man of the 
tank cleaning crew drove up to the job 
in his truck. He saw none of the crew 
around and having instructions to wait 
at the location for them, he spent some 
two hours sitting in his truck. 


EXCLUSIVE 
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The lease pumper finally arrived at 
the lease and not seeing the tank crew 
he asked the truck driver where they 
were. He did not know. They began to 
make a search and found the crew’s 
lunch pails and uneaten lunches. The 
pumper spotted the open tank dome, 
which led to his finding the three men 
in the tank. 

He quickly dispatched the truck 
driver for help and procured a speed 
wrench with which he removed the 
clean-out plate. Upon the arrival of 
help, the three men were removed from 
the tank. Only one showed signs of 
life. Artificial respiration was used, but 
two of the men were beyond resus- 
citation. 

This accident is typical in tank clean- 
ing operations. Of course, it could have 
been prevented. The important mis- 
takes are obvious. First of all, the two 
men were lost because it was assumed 
that just because the tank had been 
cleaned the day before it would still be 
gas free and safe the next day. Actually 
they failed to take into account the fact 
that the vent line on top of the tank had 
been re-connected and a tank down- 
stream from the “cleaned” tank had 
been on production for several hours. 
Gas had entered the empty tank 
through this vent line. Even more sig- 
nificant is the fact that the clean-out 
plate had a 6-in. arm hole plug in the 
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CLEAN-OUT plates on tanks must be dropped for cleaning purposes. 


center that could have been removed 
in a few seconds for the purpose of 
holding a back-up on the turning bolt. 
Tank cleaning, like many other oil 
and gas field operations, is a dangerous 
job unless done by a competent crew, 
trained in safe working practices. The 
purpose of this article will be to present 
the best information, available from 
authentic sources, on proper procedure 
and planning of this one operation. 


Reason for Cleaning 


The production from an oil well pre- 
sents a waste disposal problem almost 
immediately. The well separator and 
lease tanks are the first points at which 
an opportunity for settling of the oil is 
afforded. The average well will produce 
a mixture of part crude oil, paraffin or 
asphalt, wax, water, sand, mud or other 
materials. There are limits to which 
these mixtures, commonly known as 
BS and W (basic sediments and water), 
can be allowed to collect in a tank. 

The American Petroleum Institute 
recommends that the BS and W level 
in a tank bottom cannot be less than 
4 in. below the outlet line, if it is sta- 
tionary. Few lease tanks have swing 
lines or movable outlets, so the general 
rule is to clean tanks when the BS and 
W level approaches the 4-in. mark. 

There are other factors also that 
have a bearing on tank cleaning. Most 
pipe lines will not run crude oil con- 
taining more than 1 per cent BS and W 
in the stream. The salt content of crude 
should be less than 50 Ib per 100 bbl 
and the salt water less than 0.2 per cent 
of the oil stream. When crude oil tests 
ceveal conditions beyond these limits, 
some method must be used to reduce 
the contamination. 


Gunbarrel Treating 


A common method of wholly or par- 
tially eliminating contamination is 
called gunbarrel treating. Oil is allowed 
to flow through a heater where its tem- 
perature is raised to a selected point 
and thence into a flume in the center 
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of the gunbarrel tank. This flume has 
a vent line at the top that allows gas 
released by the heating to escape to the 
venting system. The crude oil is forced 
to flow out the bottom of the flume and 
up through a salt water wash and into 
the storage area of the tank. This 
process usually breaks up simple emul- 
sions and washes out undesirables, al- 
lowing clean oil to accumulate in the 
storage area from which it can be piped 
to any tank in the battery. Sediment 
and waste thus deposit in the gunbarrel 
or wash. 


Hay Tanks 


A second method of treating is the 
use of hay tanks, which is like the gun- 
barrel, except that just below the water- 
oil interface of the tank, there is a sec- 
tion packed with excelsior or common 
hay. The oil and emulsion is broken 
into tiny streams and does a finer sep- 
aration of oil and contamination. 


Flow Treaters 


There are many types and makes of 
flow treaters and they are widely used. 
Most of them operate on the same 
principles, having a self-contained heat- 
ing unit in connection with flumes and 
settling areas through which the hot 
oil flows. Deposits and contamination 
fall out through these sections and as 
the oil passes upward through the 
water washing sections, the BS and W 
drops to the bottom or base of the 
treater. In the most efficient types, 
these solids and sludges for the most 
part are carried out with the disposable 
salt water, though some do accumulate 
in the heater flume and settling sections. 

Cleaning of the settling sections is 
usually simple, for in most cases the 
firebox or heater is easily accessible and 
the area in which settling takes place 
can be reached and cleaned without 
entering the vessel. If iron sulfide is 
formed, however, it has a tendency to 
accumulate in the settling sections and 
presents a fire hazard if not carefully 
handled and watched. Sometimes a gas- 
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operated reciprocating pump is useq 
to circulate tank bottoms through the 
gunbarrel or the flow treater. The use 
of hot salt water added to the tank 
bottoms while circulating helps reduce 
BS and W content. 


Tank Cleaning 
Methods enumerated for reducing 
contamination of tanks are never 100 
per cent effective and despite all pre. 
cautions lease production tanks oftep 
become filled beyond permissible limits 
with BS and W and require cleaning. 
Cleaning of tanks on isolated leases 
presents a special problem. No water, 
steam, compressed air, or electricity 
are available on most leases. Air mov- 
ers, steam jets, and blowers cannot be 
utilized. Cleaning must be done with 
a minimum of equipment and exposure, 
The cleaning of any enclosed vessel 
in which petroleum products have been 
stored presents several separate and 
distinct hazards that may cause bodily 
injury or property damage. They are: 
a. Fire or explosion. 
b. The presence of toxic liquids, 
vapors, or dusts. 
c. An excess of gas or deficiency of 
oxygen. 
d. Physical conditions to cause 
slips, falls, or falling objects. 


Fire and Explosion Hazards 

Fuel, in the vapor form, air (oxy- 
gen), and ignition temperature are 
necessary for combustion. These three 
essentials must be present before a fire 
can occur. The fuel and air must be 
mixed to certain percentages. In the 
case of most crude oils, the vapor gen- 
erally must be between 1 per cent to 
6 per cent by volume in air. For natural 
gas, which is present in some quantity 
with crude oil, the inflammable limit 
is from 5 per cent to 15 per cent by 
volume in air. Thus in most tanks, 
there is a wide explosive range. A tank 
may contain a mixture too “rich” to 
burn, but after the tank has been 
opened or emptied and the gas diluted 
with air, a flammable range may be 
reached quickly. 

Even after a tank has been gas-freed, 
flammable mixtures may again be 
formed from sidewall scale, sludge, 
sediment, oil-soaked wooden parts, hol- 
low supports, or any absorbent ma- 
terial. Valve leaks and unblanked lines, 
such as related at the beginning of this 
article, also can produce an explosive 
mixture. 

These mixtures can be ignited by 
open flames, sparks from electric tools, 
lamps, cords, and appliances. In rare 
instances, lightning and static electricity 
have ignited flammable vapors in 
tanks. The use of gasoline engine pow- 
ered pumps requires special attention 
and their location must be on the up- 
wind side of the tank at a safe distance. 
Thus all sources of ignition must be 
removed or controlled before begin- 
ning cleaning operations. 

The possibility of fire during tank 
cleaning operation must be recognized 
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Model Pipe and, Bott Machine 


The new low-priced, lightweight Beaver Model ‘’E” 
is a “junior edition’ of the heavy-duty Beaver Model A—which has, 
for the past 20 years, been the recognized leader in the field of 
portable pipe and bolt machines. 

Although designed primarily for hardware stores and small piping 
contractors and industrialists, BIG contractors will find the new Model 
“E” useful on jobs requiring extreme portability. 

A pipe machine is no better than the service back of it and our 
50 years of experience’ in this field, and our reputation for high 
quality and friendly service, is your best guarantee of complete 


satisfaction. WRITE FOR BULLETIN E 
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264-300 DANA AVENUE e WARREN, OHIO, U.S. A. 
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SOLUBLE! 


PREVENTS POISONOUS! 


PLUGGING! 


PUR-O-SAN COMPANY 
DIVISION OF BRADFORD CHEMICAL CO., INC. 
20 Congress Street > Bradford, Pa. 



































Plug Thief Zones R Eliminate Lost Circulation 


Fe 
WITH 
LEATHER FIBRE 


LEATHER FIBRE, when mixed 

with low or high pH muds, 
becomes a thin mat; pliable, 
impermeable and strong; that 
hugs the wall of the hole tightly 
sealing off thief zones... 
eliminating lost circulation and 
its costly consequences. 











In Texas, California, Oklahoma, 
New Mexico, Kansas, the 
Williston Basin and wherever 
fractured formations are the 
cause of lost circulation, 
LEATHER FIBRE has been used 
to seal off the thief zones. 


Ask your mud 
service company 
or write us 

for sample and 


ing O tors 
edditionel dete Water Flooding Operator 


use LEATHER FIBRE to 

plug formations during 

water injection. Being soluble 
in highly alkaline muds, a 
caustic soda wash dissolves 
the LEATHER FIBRE to free 
producing formations. 


LEATHER FIBRE won’t foul pumps! 


LORUM FIBRE co., inc., 25 West 43rd St., New York 36, N. Y. 
EXPORT: Val R. Wittich, Jr., 30 Rockefeller Plaza, New York 20. 
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and repressuring programs. 


on Illinois’ rich prospects. 


“Drilling and Producing” Edition. 





Million Barrels of Additional Oil... 


_.. that's what Illinois operators expect from the potential water flood 
operations. Currently, 137 fields are under flood, or less than 10 per cent 
of the producing fields that can be considered water flood prospects. 
Striking successes of existing secondary recovery projects leave no doubt 
of potential recoveries from proper application of pressure maintenance 


Patoka Benoist field with 527 acres under flood, has already produced 
.-. 11,300 bbl of oil per acre from secondary recovery 
...@s against 
. « » 4950 bbl of oil per acre from primary methods. 


Geological maps, charts of state and field production, location maps, 
and tabulated data on 137 separate floods give operators a full report 


Read this and other secondary recovery reports in your April 




















and it is imperative that first-aid fire ex- 
tinguishers be on hand at all times so 
that any small or incipient fire may be 
put out. 


Unventilated Tank Method 


The most common and simple 
method used in the field requires that 
a pit be dug at the side of the tank di- 
rectly under the clean-out plate. The 
pump or means of waste removal is set 
up outside the firewall on the upwind 
side and the suction line extended into 
this pit. The discharge may be piped 
to a burning pit or into a tank truck. 
The vent line leading from the top of 
the tank is disconnected, blanked, and 
secured to one side. All lines entering 
the tank should be blanked or plugged. 
Do not depend upon valves alone. The 
clean-out plate is then removed. 

As the diameter of a standard 500- 
bbl tank is only about 15 ft and that of 
a 1000-bbl tank is approximately 22 ft, 
it is usually possible for a man to re- 
move a large portion of the tank bot- 
toms by raking it toward the open 
clean-out hole with a wooden push- 
paddle or hoe without actually enter- 
ing the tank. When all BS and W that 
can be reached and removed has been 
raked into the pit, one worker wearing 
a fresh air hose mask and a rope safety 
line may enter the tank. The blower 
supplying fresh air should be placed so 
that the air supply is fresh and uncon- 
taminated and preferably where the 
operator can see the clean-out opening. 
One man should be stationed outside 
the opening to handle and guide the 
hose and safety line as well as observe 
the tank cleaner at his work. 

Once inside the tank, the worker can 
push the remaining BS and W toward 
the opening and pit using a wooden 
push board or paddle. Even a heavy 
broom or shovel of spark-resisting 
metal may be used. No man should 
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stay inside the tank until he is too hot, 
uncomfortable, or tired. Frequent rest 
periods or a change of workers may be 
necessary to complete the job. 

Cleaning tanks under these condi- 
tions usually will find the atmosphere 
inside the tank too rich in gas vapors 
to be flammable, but all tools and 
equipment should be of the spark-re- 
sisting type and most of the work done 
with a wooden paddle or rake. 


Gas-Free Tank Method 


A second method for cleaning a tank 
requires that the tank be ventilated 
and gas-freed. This is a special prob- 
lem in the field where there are no 
steam or water facilities. Generally, 
one or more of the bottom sheets are 
removed from the tank. The thief 
hatch, dome plate, and clean-out plate 
are opened also. The tank is then left 
to ventilate by natural air currents for 
at least 24 hours. The same attention 
to vents and line blanking or plugging 
ate followed as in the first method. 
The pit, pump, and piping arrange- 
ments are also followed. 

Usually, the tank atmosphere will 
be below explosive limits after ventilat- 
ing until agitation of the tank bottoms 
is started during cleaning. A sample 
bucketful of the bottoms should be 
taken out and stirred while checking 
with a combustible gas indicator. If 
gas is released in sufficient degree to 
become explosive, all the precautions 
listed in the first method should be 
taken. If, however, tests prove that in- 
sufficient gas is released by agitation, 
work can be started by men using 
spark-resistant tools. Atmosphere in- 
side a tank that registers more than 14 
to 20 per cent of the lower limits, how- 
ever, is considered unsafe for breath- 
ing even for a short period of time. 
After all sludge and sediment that can 
be handled or reached has been re- 
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and longer wire line life. 

With Regan exclusive, rotating 
inner race Dual Bearings, 
each sheave has an integral 
rotating pin which distributes 
bearing wear around the entire 
area of the pin. Bearings on 
each side of the rotating pin 
prevent oscillation of the 
sheave. This construction 
permits use of smaller bearings 
which enables the block to 
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moved, the remainder can be shoveled 
or swept out. 
Repairs 

During tank clean-out operations is 
an opportune time to make any neces- 
sary tank repairs. As most lease tanks 
are seldom of more than 1000 bbl ca- 
pacity and usually of bolted construc- 
tion, it is both possible and practical to 
remove parts or plates that need re- 
pairs. Take them to a safe distance, 
clean them thoroughly, and perform 
the hot work away from the tank area. 
This is far safer than attempting hot 
repair work on tanks that depend upon 
gas-freeing under field conditions. 

In most fields where a high content 








of hydrogen sulfide is present, wooden 
tanks are used, but in many fields 
where sour crude is produced steel 
tanks are standard equipment. This gas 
is very deadly. As little as 0.005 to 
0.01 per cent in atmosphere can cause 
serious trouble. Higher percentages are 
fatal after short exposures. In any case 
where hydrogen sulfide is suspected, a 
test should be made by sample or de- 
tector before any operations are be- 
gun. If the slightest doubt exists, work- 
ers should wear canister type masks. 
It is well to remember that this type 
mask only absorbs impurities for 
which it is designed and does not sup- 
ply oxygen. Most safety authorities 
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Welded, Fully Heat-Treated, 
Precision Machined Box 
and Pin Joints ... 


SPANG DRILLING STEMS are made of ma- 
chine straightened special bar quality open hearth 
steel, of the right analysis to assure the greatest 
vibration dampening effect. Box and Pin joints are 
hammer-welded, fully heat-treated, and have pre- 
cision machined threads to provide the strongest, 
most wear-resistant joints obtainable. As a result 
SPANG DRILLING STEMS, with high strength 
joints, give longer than average service and drill 
more footage at lower cost. 


REPLACEMENT BOXES AND PINS 


. . . of the same carbon steel analysis as 
those integral with original stems are 
available in all sizes, lengths and joint 
combinations for forge or electric welding 
to stems when renewal is required. 


For complete information on Stems and 
Replacement Boxes and Pins, and for 
FREE CATALOG of other SPANG 
CABLE TOOLS, consult your nearest 
SPANG DEALER or write direct to: 


SPANG & COMPANY 


DEPT. 0-7 
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For over 60 years Manufacturers of Spang Weldiess 
Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, 
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BUTLER, PENNSYLVANIA 
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agree that canister masks do not afford 
sufficient protection during cleaning 
operations of tanks having hydrogen 
sulfide concentrations of 0.15 per cent 
or higher. The fresh air hose mask js 
more reliable. 

Hydrogen sulfide also creates a fire 
hazard by its action upon metal. Irop 
sulfide is produced and if allowed to 
dry out in air generates heat. To pre- 
vent this chemical from becoming a 
fire or explosion hazard, it should be 
kept wet throughout cleaning opera- 
tions. Any scale containing iron sulfide 
should be removed from the tank area 
and buried. 


Job Procedure 

The job of lease tank cleaning must 
be planned carefully. The procedure 
or steps listed are generally standard 
oil field routine. First, the tank gager 
notifies the producer that the tank bot- 
toms are high in BS and W content. 
Second, the supervisor in charge of 
production operations usually tries to 
reduce the tank bottoms by some meth- 
od such as treating, circulating, or hot 
water before ordering the tank cleaned. 
If this fails, the tank is scheduled for 
cleaning. In some states, especially 
Texas, a report is required of how 
much oil will be burned, lost, or dis- 
posed in the cleaning. This is deter- 
mined by the percentage of oil in the 
tank bottoms. 

The initial step in cleaning is usually 
piping hot salt water from the gunbar- 
rel or treater into the tank through the 
bleeder connection in an attempt to 
float surplus sediment from the bottom 
and out the plug hole in the clean-out 
plate. This initial wash water and 
sludge is collected in the clean-out pit 
and pumped to a burning pit or hauled 
to a point of disposal. 

Following this treatment, the tank 
is cleaned either by the unventilated or 
gas-free methods mentioned above. 

The job clean-up or buttoning-up 
procedure is just as important as the 
preparations. The saime precautions 
must be taken and the tank bolted 
leak-proof ready to go back on the line. 
The tank area should be cleaned of 
waste, spills, and scrap. 


Conclusion 

The procedures and suggestions con- 
tained in this article are not intended 
to supersede or conflict with rules and 
regulations of recognized regulatory 
bodies. Each company carrying out 
cleaning operations often uses its own 
methods and procedures that are best 
adapted to the area in which it op- 
erates. It is admitted that there is no 
one single best method of cleaning 
lease tanks, but the safe practices of 
each job should be a requirement for 
protection of life, limb, and property. 
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Richfield Oil Corporation’s new 
rig, which has a capacity of 
15,000 ft. 





Floor of new rig during rig 
work in the vendor’s yard jy 
Bakersfield. 





Big Rig in Operation 


Richfield Oil begins drilling with ifs new rig to reach 


deep formations in the North Coles Levee field, California 


IN the North Coles Levee field 16 
miles southwest of Bakersfield, Cali- 
fornia, Richfield Oil Corporation re- 
cently put into operation a_ new rig 
specifically designed for the deeper 
drilling that is becoming increasingly 
prevalent in California’s San Joaquin 
Valley. 

The new rig, said to be the first of 
its kind* sold in California, was de- 
signed to drill to a depth of 15,000 ft 
with a full safety factor, using 4-1/2- 
in. OD drill pipe. Perhaps the most 
unique feature of the new rotary was 
the fact that it represented the first 
turnkey job in California, i.e., the out- 
fit was fully assembled by the vendor" 
in the vendor’s Bakersfield yard before 
being turned over to the purchaser. 
Embodying the latest advances in the 
science of drilling, the rotary rig is 
distinguished by the number of diesel 


~ 10i1 Well Supply Division U. S. Steel Corp. 
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WILLIAM T. RINTOUL 


engines that are incorporated in its 
layout — 18 in all. 

Approximately five weeks were re- 
quired to rig up the new rotary in 
Bakersfield. The 144-ft mast with 10- 
ft base was raised for a short period of 
time when the rotary was almost com- 
pletely assembled. Overall dimensions 
of the sub base on which the mast 
sets are 10 ft high, 54 ft long, and 26 
ft wide. No bolts were required during 
erection of the rig, which is held 
together by tapered drive pins. 

The 18 diesel engines incorporated 
in the layout are distributed in the 
following manner. Drawworks is pow- 
ered by three sets of twin diesels and 
each of two 600-hp mud pumps is 
powered by two sets of twin units. A 
smaller 250-hp mud pump is powered 
by a single diesel engine. Two other 


EXCLUSIVE 


singles power the generators and an- 
other single powers the independently- 
driven sand reel. Capacity of the sand 
reel is 16,000 ft of 9/16-in line. 

Overall length of the pipe rack is 
70 ft. The rack is made up of three 
sections — two 20-ft sections and one 
30-ft section — and stands 4 ft high. 

The mast was assembled from pre- 
fabricated angle steel. Hook load ca- 
pacity is 600,000 lb with 8 lines. The 
rig was designed to have adequate 
horsepower available to hoist about 
one thribble a minute. 

Blowout preventer lines for blowout 
prevention equipment are unitized into 
the base. An accumulator is used to 
actuate the blowout preventers. It 1s 
unitized into the generator house. 
Only the jumpers are required to hook 
up the blowout prevention equipment 
following a move. 

Engineers estimated that the rig 
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Power plant has three sets of twin diesels to provide power for Richfield rig. 


would burn about 900 gal of fuel a day 
when working. 

Without the drill pipe, the new rig 
can be moved, in something like 23 
loads. As an example of the mobility 
of the new rig, pumps and engines 
go in one package when the outfit is 
being moved from one location to 
another. Length of time to move the rig 
ls estimated to be no more than 30 
hours within a 25-mile radius. 

For its first well, Richfield Oil Corp- 
cration assigned the new rig to the 
drilling of Coles Levee A No. 87-32 
on Section 32—T 30S—R 25E in the 
North Coles Levee field in Kern 
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County. The well was planned to 
go to a depth of approximately 10,000 
ft to develop proved pay. This particu- 
lar well was chosen as a starter for the 
new rig because drilling conditions 
could be accurately estimated in ad- 
vance and rig performance calculated 
under known conditions. After leav- 
ing the supply company’s yard in Ba- 
kersfield, the drilling rig was put into 
active operation with a minimum of 
difficulty. 

An older rig was racked up to make 
way for the new .rig in Richfield Oil 
Corporation’s San Joaquin Valley 
drilling operations. ke 









Tubing leaks show up 
under pressure with 
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Hydro-lest 


|A Retrievable Plug Method 


Only with Hydro-Test can all 
collar and pin threads be tested 
in their “‘made-up”’ position un- 
der actual well conditions, while 
tubing is being run in the hole. 
Corroded pits and pinholes are 
not detected by calipers. A hy- 
draulic pressure test by the 
Hydro-Test method is the only 
sure way of finding all leaks and 
weak spots in the tubing. You 
save future pulling jobs with 
Hydro-Test. 








Portable powered trucks contain 
all equipment and facilities for 
testing tubing of any size at rig. 


SERVICE DEPOTS 

LONG BEACH 

Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD 

Hydro-Test, Inc. Phone: 5-3504 
SANTA MARIA 

G & O Production Service. Phone: 5-4163 
VENTURA 

G & O Production Service. Phone: MI 8-2213 
OKLAHOMA CITY 

E. L. Harrigan, Phones: FO 5-4406, JA 5-1850 
HOUSTON 

Hydra-Test, Inc. Phones: OL 1811, Mi 9-2206 

Units available from Kilgore & Alice, Tex. & 

Lafayette, La. 

ODESSA 

Hydro-Test of West Texas: Phone: 6-4182 
WICHITA FALLS, TEXAS 

The Portable Pipe Service Co. Phone: 3-2697 
GREAT BEND, KANSAS 

McAdams Pipe & Supply Co. Phone: 4342 


YGOsleSte 


HYDRO-TEST, INC. 
1905 EAST 27th STREET, LONG BEACH 6, CALIF. 
PHONE: 404-466 
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1,000,000 feet. of hole has been drilled by the first UNIT U-34 
and its STILL drilling. 


ENDURANCE is built into this little rig with big rig- performance 
with 
e . . . hydraulic torque converter providing wide range of 
speed, maximum obtainable horsepower, smooth operation and 
elimination of shock loads. 


one lever clutch and throttle control promoting fast, 
safe operation 


built in hydromatic brake with automatic declutching 
arrangement. 


skid or trailer mounted for ease of handling and 
transporting. 


minimum of upkeep required. Few adjustments are ever 
necessary. 
The UNIT U-34, with ENDURANCE built in, is designed for 
economical drilling from 1,500 to 4,500 feet. 


Buy a Rig with ENDURANCE .. .. Buy a UNIT U-34. 











ra QUEMENT (/ 


(SA, OKLAHOMA USA, 

















DESIGNED 


UNIT RIG DRAW WORKS ARE SOLD THROUGH THESE DISTRIBUTORS IN THE U.S.A. AND CANADA 
BOVAIRD SUPPLY COMPANY HOUSTON Oil FIELD MATERIAL COMPANY HOWARD SUPPLY COMPANY 
IVERSON SUPPLY COMPANY JONES & LAUGHLIN STEEL CORP., SUPPLY DIV. LUCEY PRODUCTS CORPORATION 
MID-CONTINENT SUPPLY COMPANY NORVELL-WILDER SUPPLY COMPANY OIL WELL SUPPLY DIVISION, UNITED STATES STEEL CORP. ' 
AND OTHER LEADING SUPPLY STORES 
EXPORT SALES—MID-CONTINENT SUPPLY COMPANY, 42 Broadway, New York Ciy. Cable—MIDUNITRIG 
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Australian Petroleum Prospects Bright 


Existence of quantities of marine sedimentation established 
and geophysical evidence of structures at depth obtained 


RECENT encouraging tests reported 
in Australia’s apparently successful oil 
well, the Western Australia Petroleum 
Company et al Rough Range No. 1, 
have prompted the re-examination of 
the continent “down under” and more 
than considerably enhance its pros- 
pects as a producer of crude oil. 
Though this well is the first to indicate 
crude oil in commercial quantities, 
some sporadic drilling and a slightly 
more impressive amount of geological 
and geophysical reconnaissance have 
been undertaken. 
In Queensland, Associated Austra- 
lian Oilfields, N. I. have completed two 
bores to bedrock in the Roma district 
Without striking crude oil in commer- 
cial quantities. This company recently 
started to drill a third bore. 

In the Mount Gambier-Portland re- 


gion of southwest Victoria — south- 
eastern South Australia, a survey made 
by geologists of the Victorian and 
South Australian Departments of 
Mines has disclosed that surface map- 
ping can give no indication of struct- 
ural conditions at depth, and that fur- 
ther work, if any, will have to be car- 
ried out by geophysical methods. 

Near Learmonth, the Rough Range 
No. 1 well of Western Australia Petro- 
leum Company was spudded in on Sep- 
tember 5, and is the first oil test to be 
drilled in this part of Australia. A plant 
capable of drilling to 13,000 ft has 
been installed and expenditure on the 
project is reported to have reached 
£ 1,500,000. ($3,375,000.00). 

Another Western Australian group, 


EXCLUSIVE 
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Freney Kimberley Oil Company, is ex 
ploring the possibility of drilling the 
Nerrima Dome in the Fitzroy River 
area. 

The part played by the Bureau of 
Mineral Resources, Geology and Geo- 
physics in the search for oil may best 
be discussed under the headings of the 
different regions. 

The North-West Cave (or Carnarvon 
Basin) region of Western Australia had 
been examined and rejected by three 
major oil companies before the Bureau 
commenced geological surveys in the 
area. 

The Bureau undertook detailed geo- 
logical mapping of the whole of this 
Basin and carried out detailed struct 
ural mapping of the Cape Range, 
Rough Range, and Géiralia-Cardabia 
structures. Preliminary mapping of 
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other structures was also carried out. 








of seismic methods in the area. The 











to oil potentialities have been deter. 

























































































The geophysical section of the Bu- seismic survey proved that in one area mined and some structures mapped, ite 
reau made extensive reconnaissance at least the structure at surface did not Basic research on fossils is also 
and detailed gravity surveys in the extend to depth. This contribution by progressing. 
northwest Basin and pioneered the use the Bureau indicated conclusively to Detailed and reconnaissance gravity Ex; 
=== the company operating in the area that surveys are proceeding in this Basin 
in the selection of drilling sites it is and local seismic surveys have beep col 
essential that geological investigations completed at one site, and are jp 
be supplemented by geophysical sur- progress at another. 
DRILL COLLAR vey. A detailed gravity survey recently As in the northwest Cape region, FxPLi 
completed by the Bureau on the Rough work at Nerrima has shown that sur. as pro: 
& ppele) i JOINT Range structure confirmed the results face structures do not persist at depth iy thre 
of the company’s seismic survey, which and surface indications cannot be re. 
COMPOUND led to the selection of the first drilling lied upon to define drilling targets. aed 
site. Extensive geophysical surveys have Fee 
NON-ABRASIVE As a result of the Bureau’s work it been made in the Roma district of the Azi 
ANTI-GALLING was determined that the thickness of | Queensland in search of “buried ridge” a more 
tt — Permian sediments is 4,000 or 5,000 ft structures in which there are good pros- favorab 
JOINTS BREAK EASY greater than was originally believed, pects of discovering commercial nat. could b 
LESS TONG BREAKAGE and that older marine rocks of Devon- ural gas fields. deposit 
NON-CORROSIVE ian and Carboniferous age were also In Papua, geological mapping has ova wel 
present beneath the Permian. As the been done outside the limits of existing Rese 
LED-PLATE ANTI-SEIZE COMPOUND oil prospects of any area are propor- oil permits. This work is of importance to the 
—— ll Lee tional to the thickness of marine rocks in helping to understand the structure especia 
present the results of the Bureau’s sur- in the permit areas. ment t 
ANTI-SEIZE SEAL veys were of a great importance and In Victoria, near Sale, a small seis- special 
NON-DRYING led to the interest of the Caltex organi- mic survey was carried out. This fol- | favorec 
70% METALLIC LEAD zation in the area. lowed earlier work with the airborne | and, c 
en te Pore In the Kimberleys, the whole of the magnetometer near Lakes Entrance. A activity 
HI TEMPERATURES Fitzroy Basin has been mapped in de- gravity survey was carried out in con- hopes 
tail by the Bureau, and discoveries junction with the airborne survey. first ql 
At Sunsiu MIA or Nearest At were made of rocks of Ordovician, In southwestern Victoria a gravity 160,00 
ARMITE LABORATORIES Triassic, and Jurassic age. The Bureau reconnaissance survey has_ indicated hat be 
6609 Broad St., Los Angeles 1, Calif. has demonstrated that oil is present in areas suitable for further investiga- drilled 
the Ordovician rocks. Factors relating tions. ket ae 
= — ae - om The 
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toaNew Address? || = 
* import 
DEPTHOMETER _ 
If you are moving or expect pos- produc 
sibly to move any time soon, save rae 
, . the coupon below for your conven- a 
The ideal instrument for ient change of address. It will pre- pe 
taking depth measure- vent your copy of The Petroleum 000,0¢ 
ments with sand lines Engineer from being lost or mis- ae 
while bailing, swabbing, directed. red 
or running a single shot (SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEEESEESESSSESESESSESESESEESESeSeSesseEssele repres 
survey. Does away with TO: The Petroleum Engineer in De 
“stringing-in.” P. O. Box 1589 e Dallas 
CHANGE MY ADDRESS, beginning with the ae 
Met for —_ 000 
riptiv 
“bulletin a > moder 
ried o 
me Lin 
_ if inital 
The CAVINS Co, | |} 10. cent 
Main office and factory: ad 
2853 Cherry Ave. Long Beach 6, Calif. ules 
Phone 4-8564 difficx 
Branch Offices: PSSSSSHSHSHSSSHSOSHSSHHSESESESESEEESSSESSSESESESESESSEEEEESSSEESeEEEEEEEeEEs! 
Ventura + Santa Maria + Bakersfield + Taft Co 
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Italian Developments, 1953 


Exploration and exploitation of petroleum prospects 


continues with production reaching 1700 bbl per day 


ExPLORATION of Italian oil and 
gas prospects has continued satisfactor- 
ily throughout 1953 with a moderate 
degree of success. After general geo- 
physical and geological surveys of the 
Padana Planes were finished, work of 
the Azienda di Stato (AGIP Mineraria) 
a more detailed examination of the 
favorable structure previously outlined 
could be made. In 1953 methaniferous 
deposits of Imola, Faenza, Verolanu- 
ova were discovered. 

Researchers gave particular attention 
to the southern and insular territory, 
especially Sicily. In Sicily the enact- 
ment by the Regione Siciliana of a 
special and liberal law has very much 
favored investment of foreign capital, 
and, consequently, large exploratory 
activity has taken place. There are good 
hopes for success. At the end of the 
first quarter of 1953, approximately 
160,000 ft had been drilled and 42 wells 
had been finished; Azienda di Stato 
drilled 110,000 ft and completed 13 
wells. 

The production of crude oil is, up to 
now, insignificant, actually 1700 bbl 
per day. The production of benzine, on 
the other hand, has increased due to 
the works carried out in Cortemag- 
giore, Azienda di Stato to obtain gaso- 
line. Some 428,000 bbl of very superior 
benzine has been produced besides an 
important quantity of LPG. 

Azienda di Stato at present has a 
production capacity of more than 458,- 
000,000 cu ft of methane daily. The 
lack of pipe line is responsible for our 
inability to sell more than about 212,- 
000,000 cu ft daily, while another 246,- 
000,000 cu ft remains useless in the 
wells. Production in 1953, which 
reached 81,000,000,000 cu ft annually, 
represents 13 per cent private activities 
in Delta Padano and other places 
nearby and 1.87 per cent Azienda di 
Stato. 

Outstanding development has been 
achieved by the refining industry which 
has reached the daily capacity of 330,- 
000 bbl per day. The enlargement and 
modernization of existing plants is car- 
tied on constantly. 

Limited consumption of motor fuels 
in Italy, which absorbs less than 50 per 
cent of the total production, makes pos- 
sible export of the remainder to the 
Mediterranean countries. This export- 
ation, however, has met with serious 
difficulties. 

Construction of a pipe line to trans- 
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port methane to Contemaggiore-Torino 
(at present one of the largest in Europe) 
has made possible the use of methane 
by automobile factories (Fiat) with 
notable advantage and economy. This 
gas line has a capacity for transport of 
123,500,000 cu ft daily and is connect- 


P 136 


ed with secondary pipe lines going to 
the centers of Pavia—Casale Monfer- 
rato—Novara—Vercelli—Biella. The 
work on the 145 km pipe line for the 
transport of methane from Contemag- 
giore to Genova continues and will 
make possible the distribution to Ligu 
ria of 53,000,000 cu ft of methane 
daily. Construction of a pipe line 100 
km in length between Taranto and Bari 
is being planned. 

In 1953, the ENI was created. It has 
a monopoly on research and use of re- 
serves of hydrocarbons in the Padana 
Valley, as well as the use of the pipe 
lines for the transport of methane, 
which it considers necessary. * * * 
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LOW COST PUMPING! 


You have it if you use the proper 


MARTIN PLUNGER 


Grooved Bodies — Split Rubber 
& Duck Rings 


Ll. te repairs for 14rd to 14th the cost of a new 
plunger. Only the rings are replaced. 


3. Gives longer runs and therefore less pulling 


4. Saves 50% to 80% on barrel or tube cost be- 
cause of slow rate of wear. 


5. Increases production in many cases. 


Our 1953 Catalog explains the simple requirements for 
getting these results. Just drop us 
a line for a copy. 


Sold thru supply companies 

Field Representatives (Manufacturers Agents): 
H. G. Crider, Ardmore, Okla., Phone 2941 
J. L. Davis, Houston, Tex., Phone MO-4891 
Tom (W. D.) Hullett, El Dorado, Ark., Phone 3-4545 
John B. Leland, Wheatridge, Colo., Phone Arvada 489 
Red (L. K.) Martin, Corpus Christi, Tex., Phone 2-5317 
Ellis Garlington, Jr., Tulsa, Okla. 


JOHN N. MARTIN 


MANUFACTURER 
9 W. Brady St., Tulsa, Okla. 


Tel. 4-9415 
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WHAT’S DOING IN DRILLING 





OKLAHOMA 

% On the west side of Osage Coun- 
ty’s Southeast Little Chief pool a new 
producer has been opened by Gross 
Producing Company. The C-9 Osage, 
was completed for a flow of 55 bbl of 
oil per hour through a %-in. choke 
after treatment of open hole at 
4817-42-ft. 

%* Canadian County’s El Reno pool 
has opened its third well and is assured 
of a one-mile extension at Sinclair Oil 
and Gas Company’s 1 Community- 
Metta Wise, NW SE NW 14-12n-7w. 
Located one-half mile southeast of the 
discovery well, it flowed gas in forty- 
five minutes during a drillstem test at 
10,388-423 ft in the second Wilcox 
sand. Gas volume was 570,000,000 
cu ft per day. 

CANADA 

* Completion of its first development 
well in the prolific Roselea field of 
Manitoba, Canada, was announced by 
the California Standard Company, 
Canadian subsidiary of Standard Oil 
Company of California. 

The well flowed clean 35 deg gravity 
crude oil at a rate of 2017 bbl a day 
on a production test from a total depth 
of 2123 ft in the Mississippian sands. 

California Standard has 2640 acres 
under lease within Roselea field or sur- 
rounding it within one mile of produc- 
tion. Some of this acreage is considered 
proved and the company is initiating 
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Clyd: Hall, drillinz contractor of Bakersfield, California, has moved a new, 9000 ft, 





Brewster and Bartle Drilling Company crew running packer to sand-frac well on wild- 
cat location for Sun Oil Company, Macot Unit No. 2, near Bellville, Texas. Crewmen 
are: R. O. McDoucle, fireman; F. J. Frank, back-up man; David Bell, driller; Fred 
Miller, Brown Oil Tool service man, and Roy Ognoskie, lead tong man. 


an aggressive development program. 
Two miles north of the field, California 
Standard has completed a well in the 
same shallow Mississippian zone, which 
may be either an extension of the Rose- 
lea field or a new field discovery. It is 
also completing another shallow dis- 
covery seven miles to the southeast 
of Roselea production. 

The completion of large wells pro- 





“he 





diesel powered, drilling rig, his fifth, on location in the Belgian Anticline field 50 miles 
west of Bakersfield. Rig consists of a 131-ft mast, a drawworks, an 8 by 16 pump, an 
8 by 14 standby pump, and a 17'-in. rotary table. 
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ducing 35 deg gravity oil at a depth of 
2100 to 2300 ft in an area 600 miles 
closer to the eastern markets than the 
Central Alberta fields has resulted in 
an active wildcat drilling campaign in 
southwestern Manitoba. 


CALIFORNIA 

* During a 24-hour test Superior Oil 
Company’s 38-34 Kernco, in Kern 
County, flowed 300 bbl of 35 deg grav- 
ity crude. This well is expected to ex- 
tend Rio Bravo’s new deep pay %4-mile 
south. Total depth of the well was 11, 
517 ft. Production was from the Heb- 
ling sand discovered last summer by a 
Union Oil Company test at 11,600 ft. 
* Two new oil wells, V.L. & W. No. 
104 and Hartman No. 46, have been 
completed by Tide Water Associated 
Oil Company in its Ventura Avenue 
field, at Ventura, California. 

V.L. & W. No. 104 is producing 695 
bbl of 33 deg gravity oil daily and 
396,000,000 cu ft of gas from the D-6 
zone at a depth of 10,919 ft through a 
Y4-in. bean. 

Hartman No. 46 is flowing 1186 bbl 
of 29 deg gravity oil daily through a 
20/64-in. bean from the D-8 zone at a 
depth of 12,295 ft. Also being produced 
from this well are 1,397,000 cu ft of 
gas. 


COLORADO 

* After 26 years The Texas Company 
has reopened the old Tow Creek field, 
Routt County, Colorado. Its No. 3 
State-Lumber pumped 43 bb! of oil and 
2 bbl of water a day from the Niobrara 


THE PETROLEUM ENGINEER, March, 1954 






= 


Rotar 


_ 


Pacific 

Oklaho 
Kansas 
Rocky 

Canadz 
Ark-La 
West T 
Gulf C 
Illinois 
North | 





*As repc 








formati 
No. 1 § 
abando 
tion, th 
field. 


TEXAS 
* The 
has bee 
(San A 
west 0: 
Sun Oil 
choke 

an initi 
31.9-gr 
ter. GC 
made < 
and 44 
* Mas 
27-B C 
Fork) | 
Andrev 
in. cho] 
ducing 
and no 
ductior 


x Int 
troleun 
flowing 

Thre 
open bh 
No. 2 | 
Rankir 
flowing 
gravity 
ter. GC 

Witl 
256 bb 
cent w 
the No 
open | 
GOR \ 

Twe 
No, 1- 
daily f 
38.6 g 
choke, 
7125 f 


* Th: 
County 
Texas 

erts fc 


THE P 



















wild- 
wmen 


th of 
miles 
n the 
ed in 
gn in 


npany 
- field, 
No. 3 
yil and 
brara 


1954 











Drilling 








S——_"— 


Rotary Rigs Operating in Oil Fields of United States and Canada* 








Jan. ll 
MIND ccssvscrinebeeeactieine 166 
RI «a capisipcnsnapeonaccuacctcinnens 357 
I REESTERERESE oveenres er hee 135 
Rocky Mountains ................... 272 
I ioe cas candela enn ovee watt 153 
PIM ni sairsvaenaaniastesbienas 167 
West Texas and New Mexico.... 434 
RIERA RE eer etc enr 552 
REECE ROR SROs rere: 126 
TEI 5s cicscriploariccocbnccncns 298 

2660 


Jan. 18 Jan. 25 Feb. 1 Feb. 8 
166 164 158 152 
345 338 358 388 
145 134 147 146 
261 250 260 249 
152 140 136 148 
161 154 153 163 
446 409 458 455 
532 $21 514 508 
118 105 103 117 
325 291 310 326 

2651 2506 2597 2652 





*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company. 








formation at 2725-32 ft. In 1948 the 
No. 1 State was drilled to 5627 ft and 
abandoned. Until the recent produc- 
tion, this was the last operation in the 
field. 


TEXAS 

% The No. 5 Maggie Shepard-State 
has been completed in the Shafter Lake 
(San Andres) field, 3% miles north- 
west of Andrews County, Texas, by 
Sun Oil Company. Through a 48/64-in. 
choke the well flowed 24 hours with 
an initial production of 255.94 bbl of 
31.9-gravity oil and 2.80 per cent wa- 
ter. GOR was 327-1. Perforations were 
made at 4292-4324 ft, 4355-4375 ft, 
and 4456-4472 ft. 


* Magnolia has completed its No. 
27-B Cowden in the Dollarhide (Clear 
Fork) field, 30 miles west of Andrews, 
Andrews County. Through an 18/64- 
in. choke the well flowed 24 hours, pro- 
ducing 467.58 bbl of 40.2 gravity oil 
and no water. GOR was 1138-1. Pro- 
duction is from open hole. 


* In Upton County, Texas, Sohio Pe- 
troleum Company has completed three 
flowing wells in the Spraberry trend. 

Through a 32/64-in. choke from 
open hole between 6886-6980 ft, the 
No. 2 Crumley, 20 miles northeast of 
Rankin, was completed for a daily 
flowing potential of 413 bbl of 38.7 
gravity oil, which was 0.8 per cent wa- 
ter. GOR was 497-1. 

With a daily flowing potential of 
256 bbl of 38.4 gravity oil plus 0.7 per 
cent water through a 32/64-in. choke 
the No. 3 Crumley was completed from 
open hole between 6915.90-7029 ft. 
GOR was 605-1. 

Twenty miles north of Rankin the 
No. 1-B Staley was completed for a 
daily flowing potential of 231 bbl of 
38.6 gravity oil, through a 24/64-in. 
choke, from open hole between 7009- 
7125 ft. GOR was 386-1. 

* Three miles south of Nolan, Nolan 
County, the Kilroy Oil Company of 
Texas has completed the No. 1 Rob- 
erts for 1292 bbl of 52 gravity oil, 
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giving the county its second discovery 
in Cambrian pay. Based on a 6-hour 
test, flowing potential was 323 bbl 
through a ¥%-in. choke. Perforations 
were set at 6102-17 ft. Top of the Cam- 
brian sand was placed at 6069 ft, ele- 
vation 2240 ft. Also were recovered 
1000 ft of oil on a drillstem test of 
Goens limestone between 5564-5604 ft, 
and according to reports of a 50-ft El- 
lenburger section was cut just above 
the Cambrian. 


LOUISIANA 


* With completion of The Texas Com- 
pany’s 1 State-Neal Unit 1, a gas con- 
densate well, the productive area of 
Krotz Springs field, St. Landy Parish 
has been extended a mile to the south. 
Producing from a casing-perforated 
interval at 8198-8200 ft in hole drilled 
to 11,586 ft, the well flowed 124 bbl 
of 53.3 gravity condensate, with 1,400,- 
000 cu ft of gas per day on a 14/64-in. 
choke. 


* In north Louisiana the Roseland 
field, Concordia Parish, has five pro- 
ducing wells, one test waiting for pump, 
and a stake on a new location. The 
latest well in the field is Carter Oil 
Company’s No. 3 Frank Whorton, 
completed for 211 bbl of 47.5 gravity 
oil per day through a 10/64-in. choke, 
from sand perforations in the Wilcox 
at 6667-70 ft. 

* A new well that could be an im- 
portant extension to the Cotton Valley 
Justiss sand field of Webster Parish, 
Louisiana has been announced by Sun- 
ray Oil Corporation. 

The well is Sunray et al No. 1, Glass 
Unit, completed in the third sand zone 
of the Justiss sand series. On potential 
tests the new well flowed on %-in. 
choke at the rate of 312 bbl of oil con- 
densate with 576,000 cu ft per day of 
natural gas through perforations. Total 
depth is 9395 ft. 

The Sunray well is a 4% mile east- 
ward extension of the North Cotton 
Valley Justiss sand field and will be in- 
cluded in the Cotton Valley unit. 
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EXPLORATION ACTIVITIES 





KANSAS 

* A rank wildcat oil strike in Harper 
County stirred up interest recently as 
Beardmore Drilling Company con- 
firmed the recovery of 1650 ft of oil 
and 350 ft of gassy, muddy oil at the 
No. 1 Berg, five miles southwest of 
Harper. 

Operators made the discovery on a 
one-hour test in the Vidla from 4756-64 
ft. Bottomhole pressure was 1460 Ib 
and flow pressure ranged from 200 to 
410 lb. 


*% A Pennsylvanian conglomerate dis- 
covery for Pawnee County, Kansas, 
was indicated when Cities Service re- 
ported its Risse No. 1 test had re- 
covered 2140 ft of oil in a drillstem test 
between 4170 and 4187 ft. The tester 
was open one hour and the oil re- 
covered was 37.6 gravity. Top of the 
Pennsylvanian conglomerate was 4173 
ft. 

The test is approximately four miles 
west of the Oro pool, nearest Pennsyl- 
vanian conglomerate production. 


MISSISSIPPI 

*% First oil discovery of the year for 
Mississippi was the A. O. Phillips et al 
No. | Rollins, near Ruth, in Lincoln 
County, completed for 360 bbl of 38- 
gravity oil a day through a 10/64-in. 
choke, from the Lower Tuscaloosa at 
10,785-791 ft. Total depth was 10,953 
ft. 

Phillips is reported starting south and 

west Offsets to the discovery lease, while 
Sinclair is starting on the north. 
* In Pearl River County, I. P. LaRue 
et al No. | Southern Minerals, north- 
west of the Pistol Ridge field, drilled 
to 8905 ft, perforated the Massive sand 
section of the Lower Tuscaloosa at 
8510--25 ft, and tested 2,400,000 cu ft 
of wet gas a day through a 12/64-in. 
choke. 


CALIFORNIA 

* Sunray Oil Corporation will be the 
operator in deepening an exploratory 
well in the Somis area, previously 
drilled to 7135 ft by E. A. Parkford, 
R.C.Smith, and Associates. The com- 
pany plans to explore ahead below the 
present depth. The well is known as 
Fasshauer No. | and is six miles north- 
east of Camarillo in Ventura County. 
*% Union Oil Company announced the 
successful completion of its discovery 
well, Spieler 27-26, in the Guijarral 
Hills area, Fresno County, California, 
for initial flowing production of 1250 
bbl per day of 37.0 deg gravity crude 
oil, The oil is clean. 


B-100 


WYOMING 

*% Sinclair has opened a Dakota zone 
oil field in Fremont county, Wyoming, 
at its No. 2 Unit, a mile east of Happy 
Springs. Hole was drilled to 4613 ft, 
pipe set and perforated at 4509-36 ft. 
The well flowed 176 bbl of oil a day 
through a 16/64-in. choke, Sinclair 
Oil reported. 

% In Niobrara County, R. L. Man- 
ning’s No. 1-A Government, 13 miles 
southwest of the Black Thunder area, 
was completed for 350 bbl of oil a day 
through a 26/64-in. choke, from the 
Newcastle zone at 7734-48 ft, to open 
a new field. 


* A Tensleeper producer, No. 2 Unit, 
has been completed in the Dickie Unit, 
by Stanolind Oil and Gas Company, 
for a gage of 90 bbl of oil per day on 
pump. The well is about 1% miles 
north of the first test of the unit, the 
Phosphoria discovery, which produced 
at the rate of 290 Ib of oil per day, 
flowing. 

* Two miles northeast of the first 
production in Newcastle, Niobrara 
County, Vickers Exploration Company 
has run casing and is preparing to test 
13 ft of apparently productive sand at 
1 Government. The well found shows 
in the zone 7643-56 ft in Newcastle 
sand. Cosden Petroleum Company’s 
R. L. Manning and Wind River Oil 
Company was the first successful ex- 
tension of the active Weston County 
trend this far south. 
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*% The Texas Company announced the 
opening of a new gas field 25 miles 
west of Wamsutter in Sweetwater 
County, Wyoming, upon the comple. 
tion of The Texas Company et al Table 
Rock No. 5 as a producing gas well. 
On completion test, the well yielded 
5,000,000 cu ft daily from the Mesa 
Verde formation of the Cretaceous Age 
at 4778 to 5853 ft. Tubing pressure was 
300 Ib, bottom hole pressure, 1200 Jb, 
The well is 34 miles east of the Mid- 
dle Baxter Basin gas field, the nearest 
production. Previously, the Table Rock 
area had produced gas from the 
Tertiary sand at 3800-3900 ft. 


SOUTH DAKOTA 

* South Dakota’s first producing oil 
well has been averaging 135 bbl of oil 
and 95 bbl of water a day. 

Shell is pumping the No. 1 State-A 
northwest of Buffalo in Harding 
County, from the Ordovician, with 
perforations at 8660-90 ft. The first 
24-hour gage was 135 bbl of oil and 
135 bbl of water. Shell plans to con- 
tinue testing this zone before moving 
to 8587-8600 ft for similar tests. 

A confirmation test a half mile south, 
the No. 32-16 State, is drilling. 


NEW MEXICO 


* Warren Petroleum Corporatjon has 
new well in Lea County, which flowed 
287 bbl of 46.8 deg gravity oil during 
234 hour drillstem test. Well is No. 
| Federal Mills. 
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With this portable drilling rig, oil was discovered on a southeastern Michizan farm 
recently. The oil show near Clinton, Michigan, at a depth of only 1100 it, occurred 
after approximately eight days of drilling. The rig, one of two owned and operated by 
W. C. Taggart of Biz Rapids, is equipped with Wilson Drawworks, Wilson Snyder and 
Wheland mud pumps, and powered by General Mototrs Diesel engines. 
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CORE LABORATORIES, INC. @ IN ALL ACTIVE AREAS 


Dallas, Houston, Corpus Christi, Midland, Abilene, San Antonio, Tyler, Wichita 
Falls, Lubbock, Oklahoma City, Ft. Worth, Great Bend, Shreveport, Lafayette, 
New Orleans, Natchez, Bakersfield, Denver, Sterling, Worland, Williston, 
Billings, El Dorado, Farmington, Lovington, Calgary, Edmonton, Venezuela, S. A. 
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Exploration 


PERU 
*% Union Oil Company has begun drill- 
ing its first exploratory well in Peru 
where the company has an operating 
agreement with Petroleo Sullana, Ltd. 
to explore 750,000 acres of the Sech- 
ura Desert. The well is designated as 
Paita No. 1. 
* Douglas Oil Company of Cali- 
fornia has spudded in its second ex- 
ploratory well in Peru. Operation is 
designed to explore and develop two 
large concessions acquired by the com- 
pany in recent months. 

The new well will be a 7000 ft test 
of three main zones known to exist 
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Putting a card or letter in the mail 
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Coffeyville, Kansas, U. S. A. 
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in the area and is the first to be drilled 
on the company’s 122,000 acre Pacifico 
concession extending along approxi- 
mately ten miles of the northern coast- 
line of Peru. The well is situated on 
the beach about one mile south of the 
company’s Lobitos No. 1 well and is 
one of several planned. 

Lobitos No. 1, located on a 1,000 
acre concession covered by an agree- 
ment with Petrolera Lobitos, is pros- 
pecting ahead at 5,119 feet and already 
has penetrated two oil zones. The 
upper zone, an 80-ft interval from 
2,520 to 2,600 ft, was chiefly oil sand 
and looked very good on the electric 
log and from sidewall samples. The 
second interval, from 3370 to 3500 ft 
consisted of thin streaks of oil sand 
and shale. The well is being whip- 
stocked from a site on the beach so as 
to bottom some 1500 ft offshore. 


TEXAS 

*% In the Neches-Woodbine field, 
Anderson County, Byrd Oil Corpora- 
tion’s No. 2 Springer, four miles north- 
east of Neches townsite has added a 
second pay zone. Potential produc- 
tion was 200 bbl of 31-deg gravity oil 
per day through a 12/64-in. choke. 
Perforations were in the sub-Clarks- 
ville at 4572-78 ft. In the same area 
3000 ft of free oil was developed by 
Humble Oil and Refining Company at 
its No. 2 Bowers, on drillstem test in 
the sub-Clarksville at 4498-4540 ft. 


*% In Montague County Batex Oil 
Company and Arnold H. Bruner and 
Company’s No. 1 Fowler has opened 
new conglomerate oil, 62 miles south- 
east of Ringgold, two miles east of 
similar production. The well flowed 
210 bbl in 12 hours through 24/64-in. 
choke. Perforations were set at 6075- 
79 ft. Top of the Caddo was picked at 
5936 ft and 21 ft of potential pay 
section was indicated by MicroLog. 
At 5493-5510 in the Strawn oil and 
gas shows were also found. 


%* Cities Service has staked a 9200-ft 
Ellenburger test in Crockett County, 
Texas. Shannon C No. 1, will test the 
Pennsylvanian, Silurian, Simpson, and 
Ellenburger formations. 

It is 17 miles northwest of deep 
Ellenburger production in the Midway 
Lane pool and two miles south of 
Strawn limestone production. 


OFFSHORE 


* Wildcat drilling operations on a 
large scale have been resumed in the 
open waters of the Gulf of Mexico off 
the shores of Texas, with Standard 
Oil Company of Texas leading these 
drilling operations. 

On a 640-acre tract about 25 miles 
southeast of Corpus Christi and more 
Standard Oil Company of Texas has 
than 8000 ft east of Padre Island, 
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begun drilling an offshore test in water 
of a depth of 39 ft. 

The drilling platform was assembled 
by Brown and Root, Inc., Houston, 
Texas, and towed to the over-water 
location by the intracoastal canal. 

Situated on State tract 948, the welj 
has a permit to drill to a depth of 
10,000 ft. The company obtained 
leases on 19 State tracts (17,833 
acres) in this area at a state land auc. 
tion in December, 1953, paying a 
bonus of $3,560,097. 

Applications to drill wildcat wells 
in this area have been filed with the 
U. S. Corps of Engineers by three 
major oil companies other than 
Standard Oil Company of Texas. These 
companies, Gulf Oil Corporation, 
Stanolind Oil and Gas Company, and 
Sun Oil Company, are expected to 
start drilling in the submerged land 
area this year, and will no doubt be 
followed by other companies. 


OKLAHOMA 
* Gulf Oil Corporation, et al, have 
opened a new deep oil field in Washita 
County in the south-central part of the 
Anadarko Basin at No. 1 Goeringer. 
With casing perforated in the Des 
Moines formation in three zones be- 
tween 12,296 and 12,455 ft, the well 
flowed 271 bbl of oil the first 24 hours, 
through a one-inch choke, gas gauged 
1,750,000 cu ft a day. 


% Flowing an estimated 750,000 cu ft 
of gas and oil at the rate of 5 bbl per 
hour on drillstem test of two intervals, 
Carter Oil Company’s No. 1 Sarkey 
has run casing for a new Misener sand 
discovery in Garfield County. On a sec- 
ond test the well flowed 75,000 cu ft 
of gas per hour, 4 bbl of oil per hour, 
increasing to 2,500,000 cu ft per day 
and 2 bbl of oil per hour. 


* Signal Oil and Gas Company and 
Hancock Oil are drilling a stratigraphic 
test in Pittsburgh County, Oklahoma, 
under the name of the Southwest Ex- 
ploration Company. 

The well is projected to a depth be- 
low 10,000 ft. It is in the area in south- 
eastern Oklahoma where the overlying 
Ouachita Facies are thought to have 
been thrust over underlying Arbuckle 
rocks. On this region of overthrusting, 
believed to cover several thousand 
square miles, no wells have definitely 
drilled through the overthrust to reach 
and explore the underlying Arbuckle 
Facies. 


*. Signal Oil and Gas Company’s No. 
1 Endicott, has opened a new first Wil- 
cox discovery in Pawnee County, and 
the southeast offset is nearing critical 
depths. The new well flowed 140 bbl 
of 42 gravity oil in 18 hours through 
a 15/64-in. choke. Perforations were 
set at 3478-98 ft. Offset well is the 
A. D. Krow and Signal No. 1 Endicott. 
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RUNNING TOUR with MEN in the INDUSTRY 





New York Nomad officers: Seated, Stewart D. Beckley, Norris L. 
Boulden, Herb Z. Maland; standing, H. E. James, Douglas L. Grill, 


>» Rex E. Cheek, a graduate student at 
Oklahoma University working under a 
Stanolind Oil and Gas Company fellow- 
ship, has completed a project involving 
the use of a fluid mapper in the second- 
ary recover’ of oil. 

Cheek developed a simple, fluid map- 
per and used dyes to trace the configura- 
tion of different kinds of liquids in a reser- 
voir. His equipment consisted of a piece 
of Durock, a plaster-like, porous rock 
that allowed the dyes to seep through it in 
the same fashion that liquids would move 
through underground rock. This fluid 
mapper helps determine the most efficient 
underground patterns for the maximum 
recovery of oil from a reservoir. 


>» George M. Washington has been named 
to head the oil development department of 
Northern Pacific Railway Company. 
Washington has been successively land- 
man. general manager, and assistant vice 
president of the oil development depart- 
ment. He succeeds LeRoy H. Hines who 
recently resigned. 


> Philip S. Justice has been appointed 
general manager of Sun Oil Company’s 
Rocky Mountain production division with 
headquarters at Denver. Justice, a Haver- 
ford School and Lehigh University gradu- 
ate, went to work for Sun Oil as a scout at 
Shreveport, Louisiana, in 1920, becoming 
division geologist in 1921. He succeeds 
J. E. Regent who is recovering from a 
long illness. Regent will return to Dallas 
as special assistant to the management of 
the Southwest division. 

Den?lsen Caffery, another member of 
the management committee, was ap- 
pointed general manager of the Gulf 
Coast division. Joiner Cartwright, the 
third member of the management com- 
mittee (now dissolved), has been given in- 
creased responsibilities as general coun- 
sel of the divisien. 

Caffery joined-Sun in 1925 as a rousta- 
bout at High Island, Texas, later working 
as surveyor, roughneck, warehouseman, 
and scout. 

Cartwright joined the company’s legal 
department at Dallas in 1924 and later 
was transferred to Beaumont. He became 
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general attorney of the Gulf Coast divi- 
sion there in 1942. 


>» Norris L. Boulden, International Gen- 
eral Electric Company, will head activi- 
ties of the New York Chapter of Nomads 
as president during 1954. Other new offi- 
cers are: Vice president, Stewart D. Beck- 
ley, Beckley, Haltom and Hickman; sec- 
retary, Herb E. Maland, R. J. Eiche and 
Associates, Inc.; assistant secretary, Her- 
man Gottwald, Rockwell Manufacturing; 
treasurer, R. E. James, Security Engineer- 
ing, Dresser Operations; assistant treas- 
urer, Holland W. Smith, Holland Smith 
Supply; sergeant-at-arms, Joe L. Comer, 
William Powell Company; assistant ser- 
geant-at-arms, Douglas L. Grill, Link- 
Belt; regent, A. A. Dill, Axelson Manu- 
facturing, and regent, Russ V. McIntire, 
Baker Oil Tools. 


> Robert C. Sharp has been named vice 





Russ V. McIntire, 1953 president of New York Chapter of Nomads, is shown above 
receiving an engraved silver tray from Howard B. Book. McIntire was pr-scnted the 
tray by the New York Society for his leadership during the last year. McIntire is 
export manager of Baker Oil Tools, Inc., and Book is export manager of Red Roller Bit. 
At right George H. Eichler, The Petroleum Equipment Publishing Company, receives 
the 1953 Nomads Founders’ Award from McIntire. Award was made in New York 
City, on behalf of the Nomads’ National board of regents, which voted Eichler the 





Joe L. Comer, Russ V. McIntire. At right retiring president Mc. 
Intire presents gavel to incoming president Norris L. Boulden. 


president of Drilling and Exploration 
Company of Delaware, Inc. He will have 
headquarters in Los Angeles. 


> H. D. Bradberry, Humble Oil and Re- 
fining Company, assistant district chief 
clerk, Paradis district, has been promoted 
to district chief clerk. 

J. B. Bower, farm boss, California 
area, transferred to the Lovell Lake dis- 
trict, Gulf Coast division, as farm boss. 

L. M. Sloan, district petroleum engi- 
neer, Friendswood district moved to the 
petroleum engineering division, Houston, 
office, as senior petroleum engineer. 


>» Robert L. Poundstone has been named 
superintendent of production by Gene 
Goff and Goff-Leeper Drilling Company 
of Tulsa. A graduate of the Colorado 
School of Mines, he was associated with 
Carter Oil Company as engineer for six 
years immediately following graduation. 


award for his achievements in publicizing the Nomads society. 
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a PERFORATING SERVICE 
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> dis- 
boss. 
A HARDEST SHOOTING GUN PERFORATORS 
— GET MORE OIL IN LESS RIG TIME 
amed 
Gene 
pany GLASS JET Ae m 3 (BURRLESS BULLET) 
ado PERFORATORS 
r six PERFORATORS Add record breaking speed to deepest penetration, burr 
ition. less holes, simultaneous firing, uniform hole pattern, etc., 
McCullough Glass Jet Perforators are high powered guns, and you have the world’s hardest shooting, most efficient 
_ designed to get deeper penetration and more oil—even on bullet type gun perforator—the McCullough M-3. 
_ the toughest wells. Here’s the kind of job that is handled every day by 
For example: Well was perforated by another service McCullough Servicemen—noteworthy only because of the 
company through 7” O.D. cemented casing for 75 B/D. rig time saved and the trouble-free completion. 

Later, the 7” casing was damaged and would not hold a McCullough 4%”, 30 shot M-3 Burrless Bullet Guns 

squeeze job. 5” O.D. casing was run through the 7” and were used to fire 1200 shots through cemented casing at 

cemented. McCullough Tool Company shot 176 Super 2672 feet. Production after perforating was 25 B/D of 

Casing Glass Jets at 9155 feet through both strings of 43 gravity oil—about what was expected of the well. The 

cemented casing. Resulting production was approximately outstanding feature was that it was necessary to run 

250 B/D. In addition to the substantial increase in produc- through a packing head, yet the job was completed in 

tion, the perforating job only took 2 hours rig time. eight hours rig time averaging 150 shots per hour. 
For best results—LOG AND PERFORATE—by McCullough 
Send for your free copy of “How To Get More Oil” 
—the complete story of McCullough Perforating Service 
PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME. 

Mc CULLOUGH TOOL COMPANY SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 
bove $080 South Alameda Street. Les Anca 58. Calif ss Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling 
| the 405 , tos Angeles 48, California og cumont, Sherman, Midkiff, El Campo. OKLAHOMA: Oklahoma City, Guy 
Bit McCarty Street (P. O. Box 2575) * Houston, Texas mon, Healdton, Hominy, Wewoka. ARKANSAS: Magnolia. MISSISSIPPI: 
seas CABLE ADDRESS: MACTOOL Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: Casper, 
7 ork EXPORT OFFICE: Los Angeles, California Cody, Newcastle. CALIFORNIA: Los Angeles, Avenal, Bakersfield, Ventura 
- the CANADA: Edmonton, Calgary, Grande Prairie, Alberta; Regina, Sask. LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport. COLORADO: 


VENEZUELA: United Oilwell Service Co., $.A.; Caracas, Anaco, Maracaibo Sterling. NORTH DAKOTA: Williston. UTAH: Vernal. 
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KENNAM 
Balls and Seats 


Kennametal's longer service 
means fewer string pulls for 
valve failure — production 
volume is greater, maintenance 
costs are less. These sintered 
carbide balls and seats last up 
to 5 times longer than “‘special ” 
alloys in sour crudes, flour sand 
cut fluids and hydrogen sulfide 
gases. 

Ask your supplier or pump 
manufacturer about Kenna- 
metal Balls and Seats — either 
flat or rib type. Kennametal 
Inc., Latrobe, Pa. 


KENNAMETAL 


LIGHTWEIGHT 
— BALLS 


Made of corrosion- 
resistant titanium * 
carbide, 4% lighter 
than steel. Mini- 
mizes down-well 
check valve trouble 
caused by ball flut- 
ter, cage wear, and 
fluid pounding. 


KENNAMETAL 











REDUCES THE RISK OF 


SUB-SURFACE VALVE FAILURE 


"Re tered de M 
j 


B-106 

















To obtain more information on products advertised see page E-63 


Running Tour 


> George W. Atchley has been promoted 
to assistant district superintendent of Re- 
public Natural Gas Company’s Hugoton, 
Kansas, office. Atchley joined Republic 
in 1949 as engineer in the Dallas office 
after receiving his degree in petroleum en- 
gineering from the University of Okla- 
homa. He subsequently worked as field 
engineer in the South Texas district and 
as district engineer in the Oklahoma dis- 
trict at Pauls Valley, Oklahoma. 





> Carl A. Houwy, vice president, Deep 
Rock Oil Corporation, will be in charge 
of the newly consolidated land and ex- 
ploration division and production division. 
Houy previously headed the company’s 
production division and is also president 
of Hugoton Plains Oil ard Gas Comnany, 
a Deep Rock subsidiary. He came to Deep 
Rock as general superintendent of crude 
oil production in 1950 and was promoted 
A president, production, early in 
1951. 

H. R. Bolton has been promoted to 
manager, production, for Deep Rock. He 
joined Deep Rock in 1950. J. W. Hudson 
will succeed him as chief envineer and 
will also retain his duties as drilling super- 
intendent. He joined the firm in 1951 as 
general superintendent. 

Working closely with Bolton and Hud- 
son will be A. L. Rhodes who will con- 
tinue as Deep Rock’s production superin- 
tendent. He has been with Deep Rock 
since May, 1951,. beginning as district 
superintendent before being named pro- 
duction superintendent. 

Dale Benedict will be manager of the 
land department; R. B. Hurlbutt will be 
in charee of the geological department; 
and S. T. Coleman will retain his title as 
assistant manager of exploration while 
devoting his efforts to making deals with 
other companies. Benedict joined Deep 
Rock as assistant manager, land depart- 
ment in 1951. Hurlbutt came to Tulsa in 
1953, from the company’s Shreveport 
office. He joined Deep Rock in 1951. Cole- 
man has been with the company since 
1951, when he was employed as land 
department manager. 


> J. H. Todd has been selected as mana- 
ger of the exploration department. Stand- 
ard Oil of Texas. As a result of his promo- 
tion and transfer to Houston, the follow- 
ing appointments have been made: 

L. F. Adams, superintendent. southern 
exploration division. J. J. Pennineton, 
superintendent, offshore exploration dis- 
trict, and L. W. Funkhouser, superintend- 
ent, Southwest Louisiana exploration dis- 
trict. 

R. W. Stoneburner continues as super- 
intendent of Southeast Louisiana. 


> F. C. Ripley, Sr., retired CCMO Com- 
pany, was named honorarv president. Pro- 
duction Pioneers. Other officers include: 

A. L. Tietze, retired, Standard of Cali- 
fornia, honorary vice president; G. S. 
Follansbee, Jr., Universal Consolidated 
Oil Company, president; R. R. Von 
Hazen. Lloyd Corporation. vice president; 
T. J. Hickey, Jr., Hickey Pipe and Supply 
Company, treasurer; Paul Andrews, Sic- 
nal Oil and Gas, historian, and J. D. 
Huvhes, Lane-Wells Company, sergeant- 
at-arms. 

At the conclusion of the meeting, B. H. 
Anderson, the retiring president, was pre- 
sented a gold mounted gavel, by A. L. 
Tietze, as a memento of his fine efforts in 
behalf of the organization. 


> L. I. Brown was named vice president 
and general manager-exploration and was 
elected a director of The California 


Company. Brown formerly was manager. 
exploration. Brown’s appointment comes 
as a culmination of over 16 years’ ey. 
perience with The California Company 
and affiliated companies. In addition to 
broad experience in the United States, he 
has worked in foreign assignments jp 
Java, Sumatra, and New Guinea. 

The board of directors also electeg 
T. C. Nugent a director of the company, 
Nugent is vice president and general 
manager-land. After working with Stand. 
ard Oil Company of Texas, an affiliate of 
The California Company, Nugent joined 
Calco in 1940. 


> W. D. C. McKenzie, of Calgary, Al. 
berta, was elected chairman of the board 
of governors, Canadian P>troleum Associ- 
ation, succeeding C. U. Daniels. McKenzie 
is an executive of the Imperial Oj 
Company. 

Other officers named are: R. H. C, 
Harrison, president. Carles Hay, first vice 
president, E. D. Loughey, second vice 
president, and G. L. Humphreys, secre- 
tary-treasurer. Members of the executive 
committee are: N. E. Tanner, P. L, 
Kartzke, S. P. King, and R. A. Cruik. 
shank. 


> Adam H. “Ad” Smith, has b-en ap- 


* pointed as district manager of Richfield 


Oil Corporation. 

Smith’s former post, district manager 
for Massachusetts and New Hampshire, 
will be filled by Edward J. Callahan who 
went to Richfield in 1948 after 10 years 
with another major oil company. 

Smith, has worked with ind*pendent oil 
men throughout his entire business career, 
He has been associated with Richfield 
since the company’s founding in August 
1929. 


> P. A. “Dutch” Meyers has entered the 
field as an indep°nd-nt operator and con- 
sulting geolovist. For the past eicht vears 
he has been exploration manaver and chief 
geologist for Claud B. Hamill in Hous- 
ton, Texas. For the previous 10 vears he 
was with Pan American Production 
Company. 


> J. P. Jones, former district production 
superintendent at Snyder, for Standard 
Oil Company of Texas has been transfer- 
red to the position of division production 
superintendent for the Western division at 
Midland, Texas. H. W. Mathews, former 
division production superintendent at 
Midland, Texas, has been transferred to 
Houston, Texas, to fill a newly created 
position in the production department of 
manager—non-operated joint venture in- 
terests. 


> Paul L. Lyons. Tulsa, exploration man- 
ager of Anchor Petroleum Company, was 
elected president of Socictv of Explora- 
tion Geophysicists. Roy F. Bennett, Okla- 
homa City, chief geophysicists of Sohio 
Petroleum, will be vice president. Huch 
M. Thralls, Tulsa. vice president of Seis- 
mograph Service Corporation, is the new 
secretary-treasurer. Terms of office will 
begin April 16, at the close of the society’s 
annual meeting in St. Louis. 

Dr. Milton B. Dorbin, Magnolia Pe- 
troleum, Dallas, continues in the two- 
year term as editor, with Roy L. Lay 
serving as past president to complete the 
1954-55 executive committee. 


> Dr. K. C. Heald has announced setting 
up offices in Fort Worth, Texas, as con- 
sultant. He was formerly director and 
vice president in charge of production, 
Gulf Oil Company. 
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Three-day staff meeting for Bishop Oil Company field men was held in San Francisco 
recently. Dean J. Sheldon (2nd from left), southern California petroleum consultant, 
spoke on oil property valuation. At extreme left is William Wallace Mein, Jr., Bishop 
president. Also attending were: Louis J. Brunel, vice president and general manager; 
Donald I. Lawless, manager of exploration for Canadian Bishop Oil; Earle M. Ba7ley, 
Jr., Rex H. Barnes, Marvin E. Frankamp, John H. Cronin, Jr., R. G. Russell, Gardner 
W. Mein, Arthur Nelson, Lloyd L. Allen (by blackboard), William LaRash, Thomas 
M. Crompton, R. Tex Luthi, R. E. Horton, Bruce Robinson, Jr., Burr M. Roberts, 
and Edwin J. Valencia, vice president and treasurer. 


>» R. L. Adams has been promoted to the 
newly created position of assistant super- 
intendent of Continental Oil Company’s 
West Texas-New Mexico production di- 
vision, with headquarters at Midland, 
Texas. He formerly was South Oklahoma 
district superintendent at Ardmore. 
Adams joined Conoco in 1946. In 1948 
he was promoted to district petroleum en- 
gineer at Borger, and was named assist- 
ant district production superintendent at 
Wichita Falls in 1950. 

Jack Marshall, Big Spring, Texas, as- 
sistant superintendent of Conoco’s West 
Texas production district, will succeed 
Adams as South Oklahoma district pro- 
duction superintendent at Ardmore. Mar- 
shall joined Conoco in 1949, and was 
promoted to district petroleum engineer 
at Genesco, Kansas, in 1952. 


>» Vernon B. Zacher, who was in charge 
of technical and research department, 
Western division, Tide Water Associated 
Oil Company resigned after 27 years. 
He has entered into private practice in 
Ventura, at 1241 Thompson Boulevard. 
Zacher invented several physical and 
chemical devices for drilling fiuids after 
leaving college. 


> James J. Brown, vice president in 
charge of the land department of the 
Vickers Petroleum’ Company, Wichita, 
Kansas, has resigned to enter business for 
himself. Brown joined Vickers in 1920 
and served in various departments until 
1947, when he became a vice president of 
the company. 





New officers of Tulsa Nomads for 1954 are: Cecil C. Crider, 
Bethlehem Supply Company, treasurer; O. B. Irizarry, editor of 
Petroleo Interamericano, assistant secretary; Don L. Collins, 
Republic Supply, vice president; Robert C. Glover, Baker Oil 
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E. G. Durrett 


> E. G. (Eddie) Durrett has recently been 
appointed West Texas division manager 
for Delta Gulf Drilling Company. For- 
merly drilling superintendent in the same 
division, Durrett now assumes additional 
responsibilities in connection with the 
overall management of the company’s 
business in the area. Durrett is an engi- 
neering graduate of Texas A & M and 
former student at the University of 
Houston. 


>» Charles T. Slack, engineering examiner 
for the Texas Railroad Commission, has 
joined the oil and gas consulting firm of 
Pinkston, Miller, and Keithly in Austin. 
He has resigned from the Commission’s 
oil and gas staff. Slack attended Texas A 
& M College, joining The Railroad Com- 
mission as an engineer in 1949. 
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> William E. Vick has been employed 
Lion Oil Company as a geologist attached 
to the district office in Bismarck, North 
Dakota. After serving two tours of ¢ 
in the Army Air Force, Vick was grady. 
ated from Texas Technological College 
Prior to joining Lion he was a geologig 
with Shamrock Oil and Gas. 

Glen R. Horton was recently employed 
as a geologist at the Denver, Colorado, 
district office. Horton attended Souther 
Methodist University, and subsequently 
he was geologist for Lone Star Steel, Sip. 
clair, and Tide Water. 

Lawrence G. Davis, geologist, has been 
added to the staff of the district office jp 


Casper, Wyoming. A graduate of Wiscop. | 


sin University, previous to his employ. 
ment by Lion he worked for Sun Oil, 


John D. (Jack) Irwin, Jr., who has been | 


landman at the Bismarck district office, 
has been transferred to Billings, Montana, 
He was originally employed by Lion jp 
June, 1951, as a scout. He received his 
degree from Montana State University, 

Thomas J. Moore, landman, has re. 


cently been transferred from the Bismarck | 


office to the Denver district office. Moore 
was graduated from Texas A. and M. and 
has been with Lion since 1951. 


> John Tom Reynolds has opened offices 
in Dallas as consulting petroleum eng 
neer specializing in property management, 
For the last three years he has been em- 
ployed by D. D. Feldman Oil and Gas 
Company. A graduate of the University of 
Kansas, he has been with Sohio Petro- 
leum, and Halliburton Oil Well Cement- 
ing Companies. 


> Wesley Chalfant has been promoted to 
district landman in the Bismarck, North 
Dakota, office of Lion Oil Company. 
Chalfant joined Lion Oil in 1951 asa 
scout and in 1953 was advanced to land- 
man in the Denver regional office. He 
received his law degree from the Univer- 
sity of Oklahoma. 


> C. M. Wagner, director of exploration, 
and Paul Sanders, assistant manager of 
General Petroleum’s Torrance (Califor- 
nia) refinery, have both been with the 
company 35 years. A. “Mutt” McLean, 
Coastal division superintendent for the 
production department, marked his 40th 
anniversary, recently. 

Wagner, who was employed in 1919 as 
a geologist, has held his present post since 
1948. He makes his headquarters in the 
Los Angeles Building. 

Sanders has been in refinery operations 
since 1919. In 1929 he and 33 men put 
General Petroleum’s then tiny refinery 
“on stream” for the first time. 

McLean has been in production work 
during his entire 40 years service. with 
headquarters at Ventura since 1935. 


Tools, president; Guy F. Williams, Dowell, Inc., assistant treas | 
urer; John Pearce, Superior Iron Works and Supply, sergeant-at- | 
arms; G. F. Coons, National Tube Division U. S. Steel, regent, 
and Paul V. McGivern, McKissick, deputy sergeant-at-arms. 
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yr the The petroleum industry has made good use of the “divide-and-rule” formula that con- 
s 40th | quered kingdoms ...to win command of the giant powers hidden in nature’s oil. The 
— industry’s process engineers have transformed American life by their mastery of petroleum’s 
* secrets... and fractionating has been their master key. 
head These engineers’ ability to develop processes which break petroleum into its component 
ations fractions has harnessed the “black gold” into a myriad forms of service. There have been 
n put other important results, too. The gigantic motor industry ... America’s vast network of 
finery modern highways... the services to motor travel—these are largely by-products of the 
vr" petroleum process engineer’s knowledge of fractional distillation. 

with 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship’s versatile engineering and construction skills. It has built... 
for chemical and petroleum process engineers, and for refineries throughout the world 
...the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95’7” crude tower shown in the photograph, ready for 
shipment, is a representative example. 


. 


Sun Ship’s services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which is steadily building a greater America. 


Siu 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
25 BROADWAY e NEW YORK CITY 





nt-at- 
egent, 
1S. 





1954 

















——— cies, sie 
i at 








from Your * REPRESENTATIVE 


Nalco Representatives make friends and permanent 


Nalco System users with a simple formula: honest water 
treatment service. 


You can ask your Nalco Representative questions and get 
straightforward answers... And if you stump him, he— 
and you—can put the whole Nalco Laboratories’ and 
Service staffs to work on a plain-language plan of action to 
get you better water treatment results, most economically. 


If you are not already getting the security from water 
treatment troubles that regular calls from your Nalco 
Representative bring, call or write today for prompt action. 


WATER TECHS 


A paper on “A Laboratory Method 
for the Study of Steam Condensate 
Corrosion Inhibitors,” presented at 
the 8th Annual Conference, National 
Association of Corrosion Engineers, 
has been reprinted by Nalco for 
distribution to men interested in this 
problem. Your copy will be sent 


free upon request. 


NATIONAL ALUMINATE CORPORATION 
6212 West 66th Place ¢ Chicago 38, Illinois 


THE In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 


C-2 


To obtain more information on products advertised see page E-63 
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DIGEST of NEWS and COMMENT 
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aa 


stability — Progress 

« Stability in the business cycle 
and industrial progress are completely 
incompatible,” says duPont prexy S. 
H. Greenewalt, looking at the future. 
Stability means levelling out, more 
bluntly, stagnation. We have no eco- 
nomy of necessity, he demands. We 
have economy of abundance; consump- 
tion of food, shelter, clothing can be 
foretold closely. Our purchases of 
motors, washing machines, etc., are 
geared to the people’s feelings as to 
whether they dare spend money or save 
it. If they feel safe in the future, they 
will continue to buy, keep business 
moving; if afraid to let money go, 
they'll hold on, inducing the very reces- 
sion that they fear. Trend in national 
psychology will be influenced less by 
rational economic reasoning than by 
plain confidence and optimism, or the 
lack of these, in the national minds. 

Every prophet in our history has 
been far, far too conservative and 
short-sighted in his outlook. Settling 
this country would require several cen- 
turies, Benny Franklin thought; it 
needed only a tithe of that time. We 
must accept the risks implicit in indus- 
trial progress to attain the only real 
security that we have, enterprise-pro- 
duced abundance. 


x * * 


New Petrochemical Plant 
Sometime this year, about the time 
the Texas sun begins to blister golfers 
venomously, Warren Petroleum expects 
to put on stream its Conroe, Texas, 
petrochemicals-from-natural-gas plant, 
for which good Yankee dollars to the 
extent of two millions is being spent, 
rumor says. This plant will make 2,- 
500,000 lb of pentaerythritol — 
2,2-bishydroxymethyl — 1,3 — propane- 
diol, to give its simple (?) chemical 
name, or C(Ch,OH),, structurally — 
along with 4,000,000 Ib of methyl 
“wood” alcohol and 2,000,000 Ib of 
acetaldehyde to help pay the freight. 


x *k * 


After Atomic Bombing 


What’s to be done after an atom 
bomb explosion, to rid the earth of the 
radioactive byproducts so destructive 
to animal and even plant life? 

A great research outfit was commis- 
sioned to study and report on methods 
for “scotching” the radioactive debris 
hazard. Setting up a “hot” laboratory 
—one working with radioactive mate- 
tial—they began work. It was found 
that four days after a Yucca Flat, Ne- 






Refining and Petrochemical Edition 


vada, atomic setoff the radioactive dust 
so formed reached New York City and 
necessitated shut-down of the lab for a 
day, although harmless to life. Even- 
tually searchers came up with good 
news, that the major decontamination 
can be done by the housewife, using 
materials she has on her kitchen shelf. 
Plaster requires special treatment. 

Synthetic detergents—are most effec- 
tive in washing off contaminants. Se- 
questrants, such as ethylene diamine 
tetra-acetic acid, citrates, pyro- and tri- 
polyphosphates, tie up these damaging 
byproducts in compounds that render 
them ineffective. Modified sodium he- 
axametaphosphate (Calgon), two parts 
mixed with one part of soap or syndet, 
as a one per cent water solution re- 
moved radioactive contaminants from 
nearly all surfaces (98.8 per cent off). 
Gypsum plaster is decontaminated best 
by plain water. 

Copy of the reprint, “Detergents for 
Radiological Decontamination,” may 
be had for the asking from Foster D. 
Snell, Inc., 29 W. 15th St., New York 
City 11. 

x * * 


Smog and What of It 


“Find out what causes smog; get rid 
of it, and let the chips fall where they 
may,” is in essence the command given 
by the trustees of the Air Pollution 
Foundation of Los Angeles to its new 
president, L. B. Hitchcock of New 
York. New president says research pro- 
jects will be farmed out to suitable, 
properly equipped research centers. 
First efforts will be directed against 
Los Angeles Basin smog but results are 
expected to be applicable elsewhere to 
meet other situations. 


kk * 
Shale Oil Pilot Plant 


More attention is being given to 
Union Oil Veep A. C. Rubel’s proposal 
that a $5-7,500,000 pilot plant be 
erected at Government expense, run 
by the industry to develop the most 
efficient method for producing fuels 
from shale oil as war-fuels insurance. 
Unit to go in at Rifle, Colorado, site 
of present Bureau of Mines units for 
research in oil shale mining and shale 
oil recovery (restoring); to handle 1000 
or more barrels per day of oil. Rubel 
dreams of a 40,000 bbl per day large- 
scale plant, pipe lines to Chicago, and 
to West Coast points, to lay down 
motor fuel at Los Angeles at 16.2 cents 
per gal, as against 13.1 cents for 
petroleum derived gasoline there. 
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Gas Analysis via Beta Rays 

Harnessing Strontium 90 (radioac- 
tive Sr), Shell Development has work- 
ed out a continuous gas analysis instru- 
ment, made by Hallikainen, that anal- 
yzes gas by the effect of beta radiation 
in ionizing the gas passing there 
through. Strontium 90 is said to be 
inexpensive and to emit only beta 
radiation, have a long ‘half-life,’ what- 
ever that means, and shielding a lesser 
problem. First installations are to 
measure the amount of argon in con- 
verter gas in ammonia synthesis that 
uses atmospheric nitrogen. Several such 
units have given good accounts of them- 
selves, say reports. A standard and an 
explosion-proof model may be ob- 
tained. 

xk & * 


Centralized Research 

As the pressure for discovery of new 
facts, new principles in all fields of 
chemistry becomes more acute, as need 
for greater knowledge of basic natural 
laws governing all chemical reactions 
increases in a sort of geometric pro- 
gression with passage of time, more at 
tention is being given by industry lead- 
ers to the advantages of industry-spon- 
sored fundamental research. 

As industrial firms find need fo! 
more information on fundamental re- 
actions, chemical data, they are called 
on to undertake this work for them- 
selves either in company laboratories 
or by underwriting research in colleges, 
information discovered to be their own 
property in many cases. Recently atten- 
tion has been given for organization of 
industry fundamental research on an 
all-industry basis, supported by con- 
tributions from each organization in the 
industry and each company receiving 
all data obtained from a central re- 
search unit or from various locations 

Although the system would require 
efficient organization and management, 
the idea appears to have great merit, 
and it is expected that: very careful at- 
tention will be given to furthering the 
movement in the immediate future. The 
idea is set forth very succiently in the 
words of Chemiconsultant C. R. Wag- 
ner who says “If every company which 
now has no basic research program 
would allocate a modest sum for a 
central research program, and if every 
company now spending money for 
basic research in its own labs would 
turn over part of the money to an in- 
dustry-sponsored program, fundamen- 
tal problems which have been pushed 
into the background could be solved.” 
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Digest of News and Comment — 2 


Refining and Petrochemicg| 





Federal Tide Turns 


Turning the runaway tide of Federal 
research from its previously charted 
course that leads into commercial com- 
petition with private industry is being 
accomplished with little delay by the 
present administration in Washington. 
Interior Secretary McKay said in Janu- 
ary large-scale research operations of 
the Bureau of Mines will cease. Syn- 
thetic Liquid Fuels Act expires in ’55 
and will not be renewed. This takes 
Government out of the oil shale coal 
and petroleum industries. Ex-Secretary 
Krug. his predecessrs and cohorts, 
were all for plunging us into synthesiz- 
ing fuels of all sorts, building huge 
plants “if industry won't build them.” 

Laboratory and_ small _ pilot-plant 
scale work will be continued by that 
Bureau. Large-scale shale mining will 
cease, and refining laboratory and pilot 
plant work will continue. Much valu- 
able data have been obtained in both 
phases of this field, and much remains 
to be done but»commercially, industry 
will be encouraged to take over. 
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Plastic Facilities Expand 


Koppers is planning to add a poly- 
ethylene unit to its plastic facilities to 
get feet-first into the polyethylene type 
of plastic business. Already a large pro- 
ducer of polystyrene at its Kobuta, 
Pennsylvania, plant the non-rigid poly- 
ethylene will extend the company’s 
product into a new division of the plas- 
tics field. 

Final decision had not been made 
when this went to press, with several 
points being studied. Design is already 
underway and will use a four-area plan 
for the building, with some buildings of 
steel frame, aluminum panelling design. 
Construction will begin this spring, be 
completed in mid-55, officials believe. 


x * * 


German Chemicals 

Order out of chaos may best describe 
progress of German chemical industry 
since the close of the War.1. G. Farben- 
industrie, former greatGerman octopus, 
was broken up by the Allies. Its succes- 
sors (CW January 30, page 16) are led 
by Farben Fabriken Bayer, AG which 
shows a 32 per cent boost in export 
sales, 12 per cent in home sales. These 
advances are present in photographic 
chemicals, synthetic fibers, dyes—long 
the mainstay of German chemical 
trade—as well as in the more funda- 
mental chemical standbys. Beginning in 
February Bayer will make considerable 
amounts of its Acrylfiber, akin to our 
Orlon. A new plant at the Amalia coal 


C-4 





ee, 








pit, run by Harpener Bergbau AG, will 
soon concentrate 6000 metric tons of 
coal tar benzene per month, slightly 
less than 6000 long tons. Coke produc- 
tion is to go up 25 per cent over the 
immediate past, when all capacity has 
been in full operation for two years. 


kk 
Cat Cracking Patent Suits 


Houdry Process Corporation is su- 
ing Richfield Oil, saying the latter has 
not paid up on the barrelhead for 
amounts due on 1951 and 1953 cat 
cracking license contracts. Richfield 
paid Houdry $1,125,000 for 1947, and 
refuses to pay more than $145,000 
claimed still due. 

Back in the spring of 1953 Houdry 
sued Socony-Vacuum Oil Company for 
$22,000,000 for infringements. (So- 
cony and Houdry collaborated some- 
what, earlier on cat cracking research 
it is claimed). Now Socony brings a 
countersuit against Houdry praying in- 
junction against Houdry to prevent that 
company from holding the Big Stick of 
threatened infringement suits over the 
heads of Socony’s TCC licensees. 
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Wyoming Gasoline Plant 

Plans for a 30,000,000 cu ft per day 
natural gasoline plant for Newcastle, 
Wyoming, has been announced by two 
Houston, Texas, oil men, L. H. Cullen 
and H. S. Head. No construction con- 
tract has been let, but building is ex- 
pected to begin by June, and should be 
in operation by mid-55, they believe. 
Gas will be taken from Carleton field 
some 25 miles southwest of Newcastle. 
Contracts are being signed with pro- 
ducers that provide the latter shall re- 
ceive 25 per cent of the sale price of all 
liquid products—with a guaranteed re- 
turn of not less than 5 cents per 1000 
cu ft of raw gas. Stripped gas will go 
either to repressuring the field or into 
pipe lines. Gas supply is expected to 
last 15-20 years to keep the plant in 
operation. 
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Italian Ammonia 

Will the 50,000 tons-per-year am- 
monia-from-methane from Italy’s 
Montecatini plant be a hazard to Amer- 
ica’s rush-growing fertilizer industry, 
or will it expend its energies on nearby 
countries’ markets, outlets that Amer- 
ica cannot or probably would not be 
able to supply? Indications are that the 
east and Europe will consume this out- 
put. Shipments of Italian fertilizers has 
jumped 500 per cent in tonnage in two 
years. This is going mainly to Austria, 
Cyprus, China, Egypt, and Portugal. 
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Catformer at Work 

Atlantic’s heralded $50,000,000 e,. 
pansion program at Point Breeze, Penp. 
sylvania, gets off to a grand start with 
initial operation of its big Catforme 
unit, to make more than 10,000 bbl per 
day of reformed gasoline. This unit 
signalizes a new trend in the industry. 
that of the combination of catalytic te. 
forming with other petrochemical op. 
erations, such as ammonia synthesis, 
A large byproduct of the Catforme, 
will be excess hydrogen, employed jp 
a neighboring unit to make ammonia, 
combining with atmospheric nitrogen, 
Interesting items are: Unit will use 
40,000 lb (20 ton) of catalyst, which 
will contain 2680 oz of metallic plati- 
num, said to be worth a quarter million 
dollars. The ammonia plant will make 
100 tons daily. Other units are aviation 
alkylate unit, and a 50,000 bbl per day 
crude distillation unit. 
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Patent Knowledge 


Definition of what constitutes con- 
tributory infringement has been worked 
out for the first time, by the Patent Act 
of 1952, and may clarify many difficult 
questions, commentators say. Court de- 
cisions are needed to interpret the new 
law, but meanwhile companies must 
study the whole patent matter care- 
fully to avoid trouble. 

One important phase of the new law 
says that whoever actively induces in- 
fringement shall be liable as an in- 
fringer. This means that the manufac- 
turer or supplier of an intermediate 
used by another firm, in which the sup- 
plier aids the buyer in using the inter- 
mediate in a manner that infringes a 
patent, himself becomes.a contributory 
infringer. 

Inevitably this new setup leads to 
consideration of whether or not to pub- 
lish in the technical or trade literature 
reports of new products or processes. 
Consensus expressed before a recent 
CCDA (Commercial Chemical Devel- 
opment Association) meet was that a 
company should not publish develop- 
ments unless a strong, “compelling” 
reason exists for so publishing, and un- 
less all efforts have been made to pro- 
tect the proprietary rights of the com- 
pany in such developments. 
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Patent License Forum 


Speaking of patents, a forum on the 
industrial, commercial, and legal as- 
pects of patent licenses was held in 
Hotel Statler, New York, February 27 
under the auspices of the Practising 
Law Institute. 
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Buildinz concrete foundations for main units in refinery. 


Surface soil is shifting sand. 


landing places for berthing of tankers, 
ships, and smaller vessels. 

2. To pay the Government annually, 
after completion of the refinery, 6 per 
cent of one half the cost of dredging 
the Parmelia and Success Banks or 
$350,000 whichever is the less. In re- 
turn for this payment tankers will be 
exempt from payment of harbor dues, 
pilotage, etc. 

The State Government undertook 
to: 

1. Provide and supply at standard 
rates power for the construction of, 
and the operation of the refinery, not 
exceeding 12,000 kw per day. 

2. To provide and supply on repay- 
ment potable water for construction 
and plant operation up to 3,000,000 
Imperial gallons per day. 

3. To construct and maintain all 
necessary roads within the refinery at 
company’s expense. 

4. To sell the company the refinery 
site of 979 acres. 

5. To dredge Parmelia and Success 
Banks to a depth of 38 ft with a bottom 
width of 500 ft. 

6. To build within 2/2 miles of the 
refinery one thousand homes, handing 
over at least 333 on lease to the com- 
pany each year for five years as from 
October 1, 1952. After 5 years the com- 
pany shall have the right to terminate 
leases with the State Housing Commis- 
sion and nominate tenants from its 
employees and these men will then 
become State Housing Commission 
tenants. 

7. To construct and maintain a rail- 
way to the refinery site from the ex- 
isting railway at Woodman’s point, if 
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Piles of steel sheet, piping, and forms for new refinery, 


building at Kwinana, West Australia. 


requested to do so by the company. 
(This request has not been made as it 
has been found preferable to clear 
ships’ cargoes by road.) 

8. To construct and maintain all 
necessary road diversions leading to 
the refinery site to cater for increased 
traffic between Kwinana and Free- 
mantle. 

9. To allocate 75 acres for purchase 
by the company between refinery site 
and Rockingham for a social center 
and recreation ground. 

10. To allow the company to con- 
struct and lay down pipe lines from 
Kwinana to Perth and Freemantle and 
facilitate the necessary easements for 
the routes followed. 

At the time of writing, work that 
began in November 1952 is progressing 
at a rapid rate. The whole of the site 
has been fenced, cleared, the 9 miles 
of internal roads have been built and 
surfaced, the temporary buildings and 
facilities to permit the construction to 
be handled have been erected. Founda- 
tions for all the process and treatment 
units are in place, pads for the 70-odd 
tanks are practically complete and 
work on tank erection has commenced. 


Jetties 

Adjacent to the refining plant and 
jutting out into Cockburn Sound jetties 
are being erected at which the tankers 
will berth to discharge their cargoes of 
crude oil and load supplies for Eastern 
States of Australia and New Zealand. 

The main structure will consist of a 
shore arm, at right angles to the shore, 
300 yards in length out to deep water. 
Roughly at right angles to this arm 


and running parallel to the shore will 
be the sea arm some 600 yd in length. 
This will permit three tankers to un- 
load simultaneously. 

A 300-yard jetty, for construction 
purposes, has been built. The first 550 
ft from the shore is built of rubble 60 
ft wide and 10 ft above high water 
mark. This was completed 3 weeks 
ahead of the original schedule as the 
work was pushed ahead seven days a 
week by a fleet of heavy trucks carting 
limestone from a quarry 6 miles away. 
A total of 20,000 cu yd were required 
and in the last few days 1000 cu yd 
were handled by the truck fleet a day. 

Directly behind the construction 
jetty, a couple of hundred yards from 
the beach, a casting yard has been con- 
structed. Here the steel piles and con- 
crete members will be prepared for use 
in the construction of the 1700 ft of 
permanent jetty which will have a con- 
crete deck. 

From the casting yard the piles and 
concrete beams will be moved along 
the rubble causeway on a specially laid 
railway to its head where they will be 
loaded onto barges by a barge-mounted 
mobile crane for movement to the po- 
sition required. 

A fleet of more than 40 small vessels 
and rafts has been assembled for the 
construction of this permanent jetty 
comprised of: 

Two large barges, two pile-driving 
pontoons and four crane pontoons, 
which will lift steel piles into position 
for the pile drivers, which have been 
shipped out from U.K.; a powerful in- 
spection launch, the Palwayeh, has 
come from Kuwait in the Persian 
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Gulf; a motor water lighter, which was 
attached to the naval squadron at the 
Monte Bello Atomic tests, has been 
hired to carry water to this floating 
plant. Some of the smaller vessels are 
being built in West Australia and 
others, after completion, have been 
sailed from Sydney to the site. 


Cockburn Sound 

In this sound two sand banks, known 
as Parmelia and Success, which extend 
almost at right angles from the coast 
between Freemantle and Woodman’s 
point five miles south, at present block 
the entrance to the new jetty. A Dutch 
firm, Hollandse Aanneming Mast- 
chappy, has taken a contract from the 
State Government to dredge the nec- 
essary channel a distance of 444 miles 
to a depth of 38 ft with a bottom width 
of 500 ft. The contract price is $4,500,- 
000 and two suction dredges will re- 
move 7,000,000 cu yd of material and 
dump it.in three spoil grounds, deep 
holes in the bottom of the sound, where 
it will not interfere with shipping. 

The dredges are working two 11- 
hour shifts over a five-day week mov- 
ing 12,000 cu yd of material per shift 
and the men on the job are confident 
they can complete the contract well 
ahead of the schedule time, March 12, 
1955. 

As this article is written three ships 
a week from United Kingdom ports 
are unloading cargoes of plant and ma- 
terials in Freemantle for the refinery 
while other ships will bring prefab- 
ricated steel, in the form of tank plates. 
main power transformers and other 
items from the Eastern states of Aus- 
tralia and USA. It is estimated that 
75,000 tons of goods will pass through 
the port of Freemantle by the time the 
refinery is completed. 

Maximum effort is directed at plac- 
ing orders with Australian firms for the 
bulk of materials required. In fact, 
since supplies of Australian steel be- 
came available, orders placed in Great 
Britain have been cancelled and fresh 
orders placed here. Apart from orders 
being placed in West Australia a pur- 
chasing office has been opened in 
Sydney to effect and co-ordinate pur- 
chases in Eastern states and arrange 
shipment to Kwinana. Nearly one- 
fourth of the $100,000,000 will be paid 
in wages in: Australia and the labor 
force, which is now 1000, is expected 
to reach a maximum of 3000 by the 
middle of 1954 when construction will 
be at its peak. It is estimated that $14,- 
000,000 will be spent on material pur- 
chases in Australia and of this $9,000,- 
000 will be in West Australia. 


The Refinery 
The Kwinana refinery has been 
designed to process annually 3,000,- 


000 tons (21,000,000 bbl) of Middle 
East crudes and these crudes will be 
drawn from Iraq, Kuwait, and Qatar, 
all in the Persian Gulf. It can, however, 
operate on other crude oils should it 
ever be necessary. 

The crudes will be discharged ashore 
through three independent pipe line 
systems, laid along the jetty, each with 
a capacity of 1000 tons per hour, into 
storage tanks holding 5,500,000 gal 
each. From the storage tanks it will be 
pumped down separate lines to the two 
distillation units, each of which will 
handle 1,225,000 gal (29,000 bbl) per 
day. 

After passing through heat exchang- 
ers the crude oil is heated in furnaces 
and passes to the fractionating towers 
where it is split into fractions of dif- 
ferent boiling point ranges. These frac- 
tions form the basis for the subsequent 
refinery operations and after treat- 
ment, reforming or catalytic cracking, 
emerge into final saleable products. 
The main ones will, of course, be high 
octane motor spirit, normal motor 
spirit, diesel oil, gas oil, aviation tur- 
bine fuel, kerosine, tractor vaporizing 
oil and fuel oil. It is not, at present in- 
tended to produce lubricating oils. 

All the units are of the most modern 
design and comprise two atmospheric 
distillation or topping units, one 
vacuum distillation unit, a catalytic 
cracking plant, a platformer and a 
hydrofiner. The treatment plants con- 
sists of five copper chloride plants and 
caustic soda washeries. The function 
of the vacuum unit is to carry the dis- 
tillation of the crude oil a stage further, 
beyond that of the crude distillation 
plant, and also provide a feed stock 
for the catalytic cracker. The catalytic 
cracker, in its turn, breaks down the 
heavier elements supplied to it by the 
vacuum plant, to provide a motor spirit 
of high octane rating. 

The large volume of petroleum gas 
formed during the catalytic cracking 
is passed direct to the refinery fuel 
system and is burnt in the various 
furnaces within the plant. The plat- 
forming unit also has, as its function, 
the producing of high octane spirit 
while the hydrofining plant is used to 
remove sulphur from products. 

The platforming and hydrofining 
operations involve. high pressures and 
temperatures and are two of the most 
up to date processes in modern re- 
fining. Improvements are still being 
incorporated during the design work 
on these two units. 

In New York and London 500 engi- 
neers and draftsmen are producing the 
10,000 blue prints that will be so in- 
dispensable to the men on the job of 
building the refinery. 

It is planned to make Kwinana an 
original type of plant. It is not a copy 
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of any one of the Anglo-Iranian plants, 
scattered throughout the world, as it 
is being developed to produce a specific 
range and quality of petroleum prod- 
ucts to suit the market of the Aus- 
tralasian area. Each process unit will 
be unique and the general layout of 
the various sections, from jetties to 
tank farm, from boiler house to “cat” 
plant is in a new and original pattern. 
The building program calls for an ex- 
penditure of $4,500,000 a month. 

The tank farm of over 70 tanks will 
be one of the features of the plant and 
in the construction of the tanks major 
use will be made of welding tech- 
niques. The storage tanks are of con- 
ventional design and “Horton” pan 
type roofs will be used for the crude 
storage tanks and some of the finished 
product tanks. The largest of the tanks 
are 144 ft in diameter and 55 ft 6 in. 
high. 

Concrete 

In view of the huge area covered by 
the plant the manufacture of concrete 
is being carried out at three separate 
points. Concrete for the plant founda- 
tions pipe culverts, separators, and the 
refinery area generally is weigh-batched 
and mixed in a batching plant incorpo- 
rating a 2 cu yd horizontal rotating 
drum type mixer. The capacity of this 
plant is approximately 400 cu yd per 
day. 

For the precasting on shore of 
beams, trestles, road slabs, and berth- 
ing breasts for the jetty construction 
weigh-batching is carried out in a 3- 
bin batching plant. The batched ma- 
terial is mixed in two 14/10 cu ft ca- 
pacity mixers to yield an extremely 
high strength concrete, which is trans- 
ported to the steel moulds in 4% cu yd 
dump trucks with detachable hoppers. 

In situ concrete on the jetty is mixed 
by means of two batching plants, one 
with two 21/14 cu ft capacity mixers 
and the other a similar single mixer. 
The batching plants are each floated on 
a barge. 


Steam 

Steam for the plant will be gene- 
rated in four water tube boilers, each 
with a capacity of 75,000 lb per hour, 
while materials to be used in the con- 
struction of the refinery will include 
25,000 tons of steel for tankage, 15,- 
000 tons of steel for pipes and tubes, 
11,000 tons of structural steel and 
3000 tons of reinforcing steel, 7000 
tons of cast iron pipes and fittings, 20,- 
000 tons of cement and 1,500,000 
bricks. 

When in full operation the refinery 
will use 2,500,000 Imperial gallons of 
water every hour of the day and night 
and this will be pumped from Cock- 
burn Sound and returned thereto after 
every conceivable precaution has been 
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One of two suction dredges clearing out channels through two sandbanks, Success and Permelia, in Cockburn Sound, 
for huge tankers to supply refinery with crude, and distribute refined products. 


taken to remove any traces of oil that 
may have got into it during the refining 
processes. 

The operating staff required for the 
plant will be between 1000 and 1200 
and, except for certain key personnel, 
they will be recruited in Australia. The 
output is expected to be as follows: 





Tons Bbl 


Motor gasoline 660,000 5,610,000 
Diesel and gas oil 440,000 3,300,000 
Aviation turbine, jet fuel 
kerosine, and tractor 
vaporizing oil 120,000 955,000 
Fuel oil 1,550,000 9,765,000 
Annual total products 


19,630,000 


These quantities are expected to meet 
the requirements of the Anglo-Iranian 
distributing associates in Australia 
(Commonwealth Oil Refineries) and 
New Zealand (British Petroleum Com- 
pany of New Zealand) who between 
them service the whole of the Austral- 
asian area. 

To cope with the increased supplies 
that the new refinery will provide, 
Commonwealth Oil Refineries will be 
spending nearly $30,000,000 on a huge 
program of extending its distributing 
facilities, storage depots, road and rail 
tankers, service stations, and 44 im- 
perial gal drums (53 U.S. gal). The 
whole of this additional capital will be 
provided by the Anglo-Iranian Com- 
pany, which recently bought out the 
Australian Government’s half share 
in C.O.R. 

It is not at present intended that 
the Kwinana output should be sent to 
any other areas because it is anticipated 
that it will be all required for the Aus- 
tralasian market. 
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For the distribution of the refined 
products to the Eastern States of Aus- 
tralia, the Northern Territory and New 
Zealand, smaller tankers will be used 
almost entirely, whereas to move 
bunker fuel to Freemantle, where 
bunkering facilities are already in ex- 
istence, a pipe line will be constructed. 
This pipe line will be of 12 in. diameter 
and 12 miles in length. To effect the 
transfer of white oils (petrol, kerosine, 
and gas oil) to the existing installations 
on the northern side of Freemantle 
Harbor a 6-in. pipe line will be laid. 


Housing 

The township, being erected by the 
West Australian Government Housing 
Commission, is 24% miles from the re- 
finery site and progress on the first 
1000 homes is well on schedule and the 
first 100 have already been taken over. 
The township is planned in four sec- 
tions. Each section will be complete 
with its shopping center, administra- 
tive center, and recreation facilities. 
The first section of the township has 
been called “Medina” and it is antici- 
pated that the three additional sections, 
named “Parmelim,” “Cuberta,” and 
“Wanstead,” will be added in the near 
future making the whole Kwinana 
township one of the largest in Aus- 
tralia outside major cities. 

Experience has taught the Anglo- 
Iranian company that whenever a re- 
finery has been established by it the 
population of the nearest town has 
doubled within 10 years, largely due 
to the numerous subsidiary industries 
attracted by the refinery. In this case 








the growth of population should be 
much faster as the company employees 
and their families will number between 
3000 and 4000, and those associated 
with the new steel mill and cement 
works should total as many again, so 
that in a very few years the new town- 
ship should be touching the 50,000 
mark. 

Thus Cockburn Sound is destined to 
see the greatest industrial expansion yet 
experienced in any part of West Aus- 
tralia, which has been an almost en- 
tirely primary producing and gold min- 
ing state, and has been forced to de- 
pend on eastern states for its require- 
ments of manufactured goods. The 
lack of steel has been a major factor 
in the retarding of its development but 
this will soon be at an end, for with the 
completion of the $100,000,000 re- 
finery a $7,000,000 steel mill indus- 
trial expansion can proceed at a very 
much increased tempo. 

Completion of this refinery, associ- 
ated with others simultaneously being 
erected by other companies, will be of 
vital importance to Australian defense 
needs. The increase in total seaboard 
storage facilities will be considerable, 
as the Kwinana refinery alone will 
have a capacity for crude and refined 
products of about 600,000 tons (4, 
200,000 bbl) compared with a total 
capacity now of 1,300,000 tons (9, 
100,000 bbl). The other new refineries 
will increase this total to approximately 
3,000,000 tons (21,000,000 bbl), a re- 
serve that will give the defense depart- 
ments a sense of oil security that was 
distinctly missing during the recent wat. 

xx 
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First Celanese Corporation chemical operation began at Bishop, Texas, in 1945, making acetic acid and other chemicals by 
oxidation of hydrocarbons, to be used in synthesizing, plastics, yarns, pharmaceuticals, and explosives. 


Development of Petroleum and 
Petrochemical Processing — Part 3 


Competitive Raw Materials and 


or 


P Fae. 


Processes for Petroc| 


wk WG 


Cost of petrochemicals affected by location, raw materials costs, and 
costs of process employed; different locations have different advantages 


THE great increase during recent years 
in production of what are now com- 
monly called “petrochemicals,” i.e., 
chemicals made from natural gas and 
_ hydrocarbons derived directly or in- 
directly from natural gas or petroleum, 
has been due primarily to the great tech- 
nical progress and diverse industrial 
applications in the fields of protective 
Coatings, resins, and plastics, deter- 
gents, synthetic fibers, synthetic rub- 
ber, and products related to automotive 
transportation, such as anti-freeze and 
anti-knock compounds, brake fluids, 
anti-oxidants, and lubricating oil addi- 
lives. The surge to natural gas and pe- 
troleum hydrocarbons as raw materials 
has been due mainly to the relatively 
low cost of these raw materials, which 


*Chemical Consultant. 


BENJAMIN T. BROOKS* 


were and are available in much more 
than adequate quantities. These lower 
costs were at most favorable levels in 
the Southwest where most of our oil 
and gas is produced. In general this 
basic economic advantage has, up to 
now, more than offset the disadvantages 
arising from the distance to the major 
consuming markets. 


Petrochemicals in the Southwest 

There are several factors now op- 
erating that tend to disperse the manu- 
facture of petrochemicals from the 
Southwest to other parts of the country. 
These factors include the rising cost of 
natural gas in the Southwest, the loca- 
tion of petrochemical plants on large 
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gas pipe lines nearer consuming mar- 
kets and at large oil refineries, the use 
of by-product hydrogen instead of nat- 
ural gas for synthetic ammonia, in- 
creasing cost of railroad shipment, and 
in some areas serious water shortage. 
These factors will be discussed further. 

In the field of petrochemicals there 
are numerous examples of different 
chemical processes competing in the 
manufacture of a particular product. 
An unusual example is acetic anhy- 
dride and acetic acid for which 10 dif- 
ferent processes were in industrial use 
in 1948. Although some of these com- 
peting industrial processes are rela- 
tively new, the record shows that it is 
seldom that one of them is put out of 
business entirely. There is a marked 
showing on the record, however, that 
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many natural products or those made 
by fermentation or wood distillation, 
have been largely displaced by syn- 
thetic products. To some degree this is 
taking place with certain natural and 
synthetic fibers, and detergents versus 
fatty acid soaps. 

That so many different competing 
chemical processes co-exist is explained 
largely by the different costs at different 
locations. These costs may relate for 
example to raw materials, fuel, power, 
labor and transportation of products to 
consuming markets. Thus a manufac- 
turer of chlorine in the midst of a con- 
suming market for glycol can stand a 
higher cost for ethylene than one who 
buys liquid chlorine from a plant 500 
miles distant from such a market. Such 
factors are familiar. That users of the 
same or different chemical processes 
are able successfully to compete is in- 
dicative of good planning in most cases. 

Examples of successfully competing 
processes are briefly noted in the fol- 
lowing partial list. 


Competing Chemical Processes 

1. Synthesis gas, (a) from coke and 
steam; (b) heating methane and steam 
over a Catalyst; (c) partial combustion 
of methane with oxygen.‘ In (c) acety- 
lene is a by-product, and in the Sachsse 
process conditions are employed to 
favor maximum acetylene yields. Syn- 
thesis gas is employed for making hy- 
drogen for synthetic ammonia, for 


























Bishop, Texas, plant to Eastern markets. 


making synthetic methanol, for hydro- 
formylation of olefins as in the Oxo 
process, and for conversion to gasoline 
and other products, as carried out in- 
dustrially in Germany under special 
circumstances. 

2. Synthetic ammonia. This product 
is now being made starting from syn- 
thesis gas by 1(a), 1(b), and 1(c). About 
80 per cent of our present ammonia 
production is based on natural gas 
mostly using method l(c). The use of 
by-product hydrogen for this purpose is 
still cheaper but until recently this has 
been limited to relatively small plants 
using hydrogen from electrolytic cells 
and produced by fermentation for 





In this third part of the 
series of articles by Dr. Brooks 
he summarizes in world- 
scope view the situation of 
the petrochemical industry 
with regard to available raw 
materials, especially ethane 
and other fractions that are 
used to synthesize intermedi- 
ates for the industry. Many 
different final products com- 
pete for these raw materials, 
causing rises in price, scarcity 
of material. 

In the decision to begin or 
to postpone a petrochemical 
venture many factors must be 
weighed; available raw ma- 
terial and probable length of 
time it will be available at a 
given location; auxiliary fa- 
cilities, labor market, process 
water; transportaton, public 
power sources; tax considera- 
tions, and many other items 
vitally affect the decision. 

Trends in the industry are 
the result of natural, eco- 





Competition for Raw Materials is Increasing 


nomic, and other forces — 
forces that are discussed in 
general and in many in- 
stances specifically in this ar- 
ticle with much data to sup- 
port the conclusions. 

Part 1 of this series ap- 
peared in the January, 1954 
Edition, beginning on Page 
C-25. Part 2 appeared in the 
February issue, Page C-5. 
Both laid the groundwork of 
the history and record of de- 
velopment of petroleum and 
petrochemical chemistry and 
technology as we know it 
now, the great mass of scien- 
tific data on which present 
and future know-how is built. 

Part 4 of this series, dis- 
cussing the patent field of 
processing and the situation 
created by new and recent 
patent decisions, the effect of 
patent law and the patent 
structure on the advance of 
technology will appear in an 
early issue — Editor. 


Excello tanker, used to transport formaldehyde from Celanese 
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butyl alcohol and acetone. Much larger 
plants now building or planned, based 
on hydrogen produced in the conver. 
sion of ethane to ethylene and on hy. 
drogen from catalytic reforming plants, 
will certainly change this picture (see 
later discussion). 

3. Acetylene is being made (a) from 
calcium carbide, (b) from methane by 
the Sachsse process. The Wulff process 
(c) using methane or propane may 
prove to be an industrial competing 
process.*»® 

4. Acetaldehyde was formerly made 
almost entirely from acetylene (a). Oxi- 
dation of ethanol to acetaldehyde has 
become industrially important (Ten- 
nessee Eastman) (b), and the latest con- 
tending process is the oxidation of pro- 
pane and butane by air (c), by the 
Celanese Corporation in three plants. 
In many cases acetaldehyde is further 
oxidized to acetic acid or acetic anhy- 
dride. 

5. Acetic anhydride. Several proc- 
esses based on the use of acetyl chloride, 
sulfuryl chloride and phosgene are no 
longer industrially used. The process 
based on ethylidene di-acetate is also 
little used. The principal competing 
processes are (a) oxidation of acetalde- 
hyde, (b) catalytic decomposition of 
acetic acid (ketene being an intermedi 
ate), (c) reaction of ketene and acetic 
acid, the ketene being made by pyro- 
lysis of acetone, (d) reaction of me- 
thanol and carbon monoxide. The raw 
materials acetylene, acetaldehyde, 
acetic acid and ethanol may in tum 
originate from different raw materials 
and different processes. 

6. Formaldehyde. This was for 
merly made exclusively from methanol 
by catalytic oxidation (a), but is now 
mostly made by the partial oxidation by 
air of propane or butane (b). 

7. Vinyl chloride. This was first 
made by the reaction of acetylene and 
hydrogen chloride (a), but is also pro- 
duced by loss of HCI from ethylene dt 
chloride (b). Vinyl chloride is also made 
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by the high-temperature chlorination 
of ethylene, similar to the conversion 
of propylene to allyl chloride (c). It 
may also be noted that under certain 
conditions ethane is chlorinated in high 
) yields to ethylidene dichloride and 
‘ethylene dichloride which readily yields 
“yinyl chloride (d). 

' §. Hydrocyanic acid. This was for- 





G 





‘merly made entirely from cyanide (a), 
"put is now more cheaply made by re- 
action of methane, ammonia and air 
~ over a catalyst (b). 

9. Acrylonitrile. The older process 
consisted in the reaction of ethylene 
oxide and hydrocyanic acid and de- 

















to the hydroperoxide which yields 
phenol and acetone. The cumene is 
made by alkylating benzene with 
propylene. Similarly, by substituting 
toluene for benzene, cresols, mainly 
para, result. 

Many of the shifts or changes in the 
relative importance of different petro- 
chemicals are due to changes in the 
industrial position of the final products 
of manufacture. Thus the spectacular 
increase in the production of poly- 
ethylene and vinyl plastics is, at least 
in part, at the expense of other plastics. 
Similarly in the field of synthetic fibers 
the expansion in the manufacture of 





fibers based on acrylonitrile has a di- 
rect effect on the demand for the basic 
chemicals. This phase of the subject is 
outside the purpose of the present dis- 


Basic Raw Materials 
Natural gas and liquefied petroleum 


The advantages to chemical manu- 
facturers accruing from the relatively 
low cost of natural gas in the South- 
west have diminshed somewhat with 
the increasing cost of this fuel. There is 
some indication.that this cost may be 
increased still further. These factors 


A few years ago much of the gas 
produced in new oil fields was burned 
in flares, but this was generally a tem- 
porary procedure and has partly been 
eliminated by the state regulating au- 
thorities. Natural gas is really cheap 
only where nobody wants it. As noted 
in the previous article, dry gas, after 
gasoline removal, was sold in some 


e€ (see 
) from 
ine by 
TOCEss 
- May 
peting 
‘Made 
. Oxi- 
le has 
(Ten- 
t con- D. S. La France G. Hearne 
f pro- 
y the D. S. La France and G. Hearne who, with J. Burgin and H. P. A. Groll, are 
ants. inventors of the high temperature chlorination of propylene process 
“a to allyl chloride, key to Shell Chemical Company’s glycerin process. 
proc- composition of the oxynitrile with loss 
ride, of water (a). The catalytic reaction of 
re n0 acetylene and hydrocyanic acid (b) is 
ocess displacing the former process. 
; also 10. Ethylene oxide. This product, cussion. 
eting which is the base material for ethylene 
‘alde- glycol and a series of related deriva- 
n of tives, has been made industrially by the 
nedi- action of alkali or lime on ethylene gas, (LPG). 
cetic chlorohydrin (a) but is being displaced 
DyTO- to some extent by the competing direct 
me- catalytic oxidation of ethylene by 
raw air (b). 
yde, ' 11. Phthalic anhydride. Oxidation 
turn of naphthalene is the conventional and 
srials most used process (a). This has a new 
competitor in the oxidation of orthoxyl- are never static. 

for- ene from petroleum, (b). The oxidation 
anol of meta-xylene to isophthalic acid and 
now para-xylene to terephthalic acid are 
yn by also important processes. 

12. Phenol. The older and conven- 
first tional processes of manufacture were 
and based on benzene that was sulfonated 
pro- or chlorinated and reacted with caustic 
e di- soda under appropriate conditions. 
nade Four new plants now oxidize cumene 
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localities about 12 years ago, to carbon 


black manufacturers for as little as 0.9 
cents/M. The price paid for gas at the 
well head by one of the largest distribu- 
ting companies during 1940-1945 aver- 
aged under 3.5 cents. Recently the 
price of gas at the well head in the 
Hugoton (Kansas) field has been in- 
creased by the Kansas Corporation 
Commission from 8 cents to 11 
cents/M. The Commission stated that 
this was done to bring the price ol 
Kansas gas more in line with that sold 
in other producing states. 

When many of the petrochemical 
plants in the Southwest were built the 
contract price for gas to such consum- 
ers was commonly as low as 6 cents/M, 
and only a few years ago the Carthage- 
Hydrocol synthetic gasoline venture 
was at first predicated on six-cent gas. 
Recent contracts to industrial users in 
Texas have been 16.5 cents/M. This 
figure, on a comparative Btu basis, is 
equivalent to an average coal at $4.03 
ton or to residual fuel oil at $1.05 per 
barrel. As no 6 fuel oil is currently 
priced on the Gulf Coast at $1.85 to 
$1.90 per barrel, it is evident that, 
aside from the mechanical advantages 
of gas fuel, its cost to industrial con- 
sumers can go substantially higher in 
this area. 

The many long-distance pipe lines 
for gas built in recent years reach 
densely populated areas where both in- 
dustrial and domestic consumers have 
been accustomed to very much higher 
prices for this fuel. The Pacific North- 
west states constitute the only area in 
the United States without natural gas, 
even California now getting much of 
its gas from Texas. The gas industry 
will spend nearly two billion dollars in 
the next three years on additional pipe 
line facilities. This greatly increased 
consumption of gas does not threaten 
early exhaustion of the gas supply in 
the Southwest, since the known re- 
serves have been substantially increased 
in recent years by deep drilling, mainly 
for oil. Increased gas costs have not re- 
sulted from fear of impending shortage, 
but probably from many causes, in- 
cluding the fact that, as noted above, it 
is worth more in most localities rela- 
tive to the cost of other fuels. This ad- 
vantage in the Southwest, however, is 
decreasing. 

It is not clear what the effect of the 
recent decision of the Supreme Court 
will be, putting the regulation of gas 
sales to interstate pipe lines under the 
authority of the Federal Power Com 
mission. Although this decision may 
not directly affect the freedom of con- 
tract gas to consumers within the state 
where produced, the gas interests con 
cerned evidently wish to be free to 
more nearly equalize gas prices with 
the value of artificial gas and othe! 
fuels in the areas supplied. 

Two chemical plants in Texas pro 
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Mathieson Chemical Corporation’s petrochemical plant at Doe Run, Kentucky, iocated on and drawing gas 


charge stock from Transcontinental’s natural gas line to eastern consumer area. 


duce natural gas from their own leases, 
in which cases the charge for gas 
against their chemical operations be- 
comes a matter of more or less arbi- 
trary bookkeeping. 

Natural gas, considered as methane, 
is the raw material for two important 
chemicals, ammonia and hydrocyanic 
acid. Urea and methanol are also pro- 
duced incidental to synthetic ammonia. 
As pointed out in the previous article, 
by-product hydrogen has recently be- 
come available in large quantities from 
the catalytic reforming of gasoline and 
naphthas and from the conversion of 
ethane to ethylene. When hydrogen 
from such sources is used for synthetic 
ammonia the total plant investment 
cost is decreased by about 20 per cent, 
and when the gas, as produced, is 
charged to the process at fuel value, 
equivalent to natural gas at 16.5 cents, 
the cost of synthetic ammonia is $18 to 
$20 per ton less than when based on 
natural gas. Although one ammonia 
producer, in coal-producing West Vir- 
ginia, still uses coal for synthesis gas, 
the big growth in synthetic ammonia 
output has been in the gas producing 
states of the Southwest. The use of by- 
product hydrogen, however, permits its 
manufacture, advantageously, in many 
localities. One such plant is under con- 
struction in Philadelphia and another 
in southern Illinois. A recent survey 
shows 48 catalytic reforming plants in 
operation or contracted for having a 
capacity of 5000 bbl daily capacity or 
more each, and a number of smaller 
plants. Of these 48 plants, 19 are east of 
the Mississippi River. Further expan- 
sion of synthetic ammonia manufacture 
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is to be expected where by-product 
hydrogen is available and will accord- 
ingly be more widely dispersed geo- 
graphically. 


Raw Materials Costs 

Acetylene is being made from nat- 
ural gas by the Sachsse process at Texas 
City by the Monsanto Chemical Com- 
pany and by Carbide and Carbon 
Chemical Company. This process will 
also be used by the American Cyana- 
mid Company in a new plant near New 
Orleans. Some who have studied the 
costs by this process report that with 
a cost of 16.5 cents for natural gas the 
cost of acetylene is closely in balance 
with acetylene from carbide at low 
power cost sites. Confirmation of this 
closely competitive situation is the re- 
cent construction of a carbide plant by 
the Air Reduction Company at Cal- 


TABLE 1. Existing and building acetylene 
production in U. S.! 


( ‘apacity 1000 


Esti- tons 

a) Calcium Carbide Plants mated CaC2 
Company Location existing building 

Air Reduction Louisville, Ky 150 
Air Reduction Calvert City, Ky 150 150 
Air Reduction Ivanhoe, Va. 79 
Air Reduction Keokuk, Iowa 36 
Union Carbide Niagara Falls, N.Y. 150 


Ashtabula, Ohio 228 
Sault Ste. Marie, 


Union Carbide 
Union Carbide 


Michigan 90 
Union Carbide Portland, Oregon 17 
Monsanto Chemical Anniston, Alabama 22 
Pacific Carbide and 
Alloy Portland, Oregon 15 
Midwest Carbide Keokuk, Iowa 50 
Midwest Carbide Prior, Oklahoma 30 


(b) Natural Gas Plants 

Union Carbide Texas City, Tex. 
Monsanto Chemical Texas City, Tex. 
American Cyanamid New Orleans, La. 


4 bt 





X — Estimated total of about 100,000 tons acetylene 
year. 







































vert City, Kentucky, for the local pro- 
duction of acetylene for vinyl deriva- 
tives. When made from hydrocarbons 
an important element of cost is related 
to the degree of concentration and 
purification required for conversion to 
other chemicals. 

The demand for acetylene in 1955 
has been estimated at nearly one bil- 
lion pounds. In the United States 70 
per cent of the acetylene output is esti- 
mated to go into chemical manufac- 
ture, the major products being vinyl 
chloride, neoprene, trichloroethylene 
and acrylonitrile. 

The present sources of acetylene and 
plants now under construction are 
shown in Table 1. 

It should be pointed out that for 
chemical manufacture acetylene must 
be made where used and that the choice 
of plant location may be governed by 
the net economy, not only of the cost 
of acetylene itself, but also the other 
processes with which it is integrated. 

In the case of vinyl chloride it has 
been noted that both acetylene and 
ethylene are in use as raw materials 
In the case of acrylonitrile the advan- 
tage appears to be with acetylene and 
low cost hydrocyanic acid as against 
ethylene through ethylene cholohydrin, 
ethylene oxide and hydrocyanic acid 
followed by decomposition of the hy- 
droxynitrile. 

TheWulff process for making.acetyl- 
ene by pyrolysis of methane or propane 
at high temperatures has been under- 
going experimental development for 
several years but as yet there are no 
industrial installations. Estimates based 
on pilot plant operations and natural 
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gas at 16 cents per 1000 indicate a 
possible cost of acetylene of about 6 
cents per pound. The E. P. Schoch 
process, which uses a spread electric 
discharge, is also in the experimental 
stage. 

Although sites adapted to give low- 
cost power are restricted in number 
and are not often favorably located for 
the manufacture of petrochemicals, 
further substantial increase in the cost 
of natural gas will favor carbide as the 
raw material for acetylene. 

Two petrochemical plants have been 
located on transcontinental gas lines, 
the Mathieson Chemical Company at 
Doe Run, Kentucky, and the National 
Petrochemical Company at Tuscola, 
Illinois. Both plants extract LPG and 
ethane from the gas and manufacture 
chemicals from ethylene. Several fac- 
tors probably were involved in the 
selection of these sites. They are nearer 
consuming markets. Hydrocarbon raw 
materials, however, extracted from the 
gas, are obtainable at minimum costs 
in the fields where produced. Most of 
the field sources are usually small and 
relatively temporary, and the number 
of locations where supplies of hydro- 
carbons, such as ethane and propane, 
are available in adequate amount and 
assured for the ten or more years 
needed for a substantial chemical plant 
investment, are very few. The sites ful- 
filling these requirements are limited to 
certain long distance gas pipe lines, 
about half a dozen of the largest gas- 
producing fields and about a dozen of 
the largest refineries. 

Propane is gathered from gasoline 
plants in the East Texas field and is 
mixed with crude oil being sent by pipe 
line to Baytown, Texas, where it is 
separated again at the Humble Oil and 
Refining Company refinery and part of 
it sent by a small line to Freeport. For 
cracking to ethylene the shipment of 
propane by tank car is usually too ex- 
pensive. Although ethylene is usually 
utilized where it is made, it is sent by 
a 4 and 6-in. line from the large Gulf 
Refining Company plant in Port Ar- 
thur to Orange, Texas and Texas City. 

The consumption of LPG for chemi- 
cal purposes, mostly cracking to ethyl- 
ene, last year was over a billion gallons 
(1,016,000,000) or about 20 per cent 
of the total LPG production.? This 
figure did not include ethane, now 
much favored for making ethylene. 
Prominent in the LPG statistics for 
1953 was the big increase in its use as 
a fuel for buses, tractors, taxis and even 
a few locomotives. Any increase in the 
value of LPG will directly affect those 
chemical plants that are dependent on 
tank car deliveries, and indirectly other 
plants. Such a change would also favor 
the increased use of ethane for ethyl- 
ene manufacture. In this connection it 


C-14 




































































Sun Oil Co 
Pennsylvan 











Sa ee 


may be noted that several plants have 
been installed, here and abroad, for 
making ethylene from naphtha and 
even residual oils. One of the plants 
now being built to make polyethylene 
will crack heavy residual oil. Up to the 
present these plants are located outside 
the area of low-cost LPG but very fav- 
orably located in other respects, as at 
Wyandotte, Michigan, Midland, Michi- 
gan, Tonawanda, New York, and in 
two plants in England. 

Along the Gulf Coast some LPG is 
moved by barge in large pressure tanks, 
such shipments going as far as Havana, 
Cuba. Barge shipments of products 
through the coastal canal and up the 
Mississippi River are now common, 
and the Dow Chemical is putting in 
service a 16,000-ton tanker for ship- 
ment of products in bulk. The Celanese 
Corporation ships formaldehyde in a 
small tanker from Corpus Christi to 
Atlantic ports. 


Ethylene Cost 

Ethylene is the most important hy- 
drocarbon used in the manufacture of 
chemicals. One of the questions very 
often asked, usually by non-technical 
people, is what does ethylene cost. Ob- 
viously this depends upon the usual 
factors, including the cost and nature 
of the raw material and the process em- 
ployed to convert it to ethylene, the 
location of the plant, which affects all 
the costs, the degree of concentration 
and purity of the ethylene required by 
the process in which it is used, and 
other factors. Ethylene is being made 
from a wide variety of hydrocarbon 
raw materials, including ethane, pro- 
pane, naphthas and heavy residual oils. 


Purification section of Sun Oil’s Marcus Hook plant, 
for producing aromatics including Udex unit. 


Factually, the cost of ethylene varies 
from about 3.0 to 6.5 cents per pound. 

The lowest cost ethylene is made 
from ethane by non-catalytic dehydro- 
genation at high temperatures, some- 
what higher than are employed for 
cracking propane to ethylene. Ethane 
cannot be shipped as LPG and can be 
used in this way only at localities where 
it can be separated, as at LPG plants or 
large refineries. Its cost may accord- 


ingly be considered to be its fuel value | 


at the locality where separated plus a 
share of the cost of the LPG plant. 

Concentration and purification of 
the crude ethylene is a substantial fac- 
tor. For example, the ethylene required 
for making polyethylene plastic has a 
purity of about 99.5 per cent, but the 
requirement for the manufacture of 
ethyl alcohol through reaction with sul- 
furic acid, or for ethylene chlorohydrin 
does not require high concentrations 
although this is an advantage. The 
ethylene in the by-product gases from 
thermal cracking for gasoline, contain 
ing generally up to 5 per cent ethylene 
has never been used for chemical manv- 
facture. For synthetic ethyl alcohol the 
gas should be entirely free from pro- 
pylene which carbonizes in the process, 
and for conversion to ethylene chloro- 
hydrin the gas should be free from or 
very low in hydrogen. 

The highest cost of ethylene results 
from the cracking of heavy oils. This 
type of process is not employed for 
ethylene where ethane or propane is 
available at reasonable costs. 

During World War II some ethylene 
was made by cracking naphthas at high 
temperatures, mainly for butadiene, in 
which case the ethylene could be re 


THE PETROLEUM ENGINEER, March, 1954 


















garded as | 
nearly all 


Ot 


The mz 
in the Sc 
availabilit 
materials 
salt dome 
known. A 
delivers s: 
nearly sa 





through 2 
supply of 
is used i 
and cau: 
| plant in 
Freeport. 
to produ 
day, mos 
local pre 
tant as t 
cost in 1 
The 
costs is 
chlorine 
shipped 
large ste 
convenie 
close co 
advanta; 
be used 
have ent 
nated h 
ucts. V 
manufa 
glycols 
plant < 
used cl 
plant, t 
materia 
Befo 
chemic: 
the prc 
tively 





THE PI 













Varies 
ound, 
made 
rydro- 
some: 
d for 
‘thane 
an be 
where 
nts or 
>cord- 


value | 


lus a 
nt. 
yn of 
1 fac- 
Juired 
has a 
it the 
re of 
h sul- 
ydrin 
tions 
The 
from 
itain- 
ylene 
1anu- 
I the 
pro- 
CESS, 
loro- 
m or 


sults 
This 
1 for 
ne is 


ylene 
high 
e, in 
e Ie 


954 








Sun Oil Company’s $15,000,000 Houdriformer-Udex units at Marcus Hook, 
Pennsylvania, for production of aromatics, etc., from low-grade naphthas. 


garded as one of a series of by-products 
nearly all of which were of value. 


Other Chemical Raw 
Materials 


The manufacture of petrochemicals 
in the Southwest is favored by the 
availability of other necessary raw 
materials such as salt and sulfur. The 
salt domes of the Gulf Coast are well 
known. A soda plant at Corpus Christi 
delivers salt at the plant in the form of 
nearly saturated brine by gravity flow 
through a 60-mile pipe line. This ready 
supply of salt, of relatively high purity, 
is used in several electrolytic chlorine 
and caustic plants, the largest such 
plant in the world being located at 
Freeport, Texas. This plant is reported 
to produce 1400 tons of chlorine per 
day, most of it being used locally. Such 
local production of chlorine is impor- 
tant as being a large basic element of 
cost in many petrochemical processes. 

The struggle with transportation 
costs is apparent in processes using 
chlorine. Although liquid chlorine is 
shipped in bulk and may be stored in 
large steel pressure tanks and is most 
conveniently used as desired, under 
close control, the maximum economic 
advantage is realized when cell gas can 
be used. Several chlorine producers 
have entered the field of making chlori- 
nated hydrocarbons and other prod- 
ucts. When Carbide pioneered the 
manufacture of ethylene and propylene 
glycols and related products, their first 
plant at Charleston, West Virginia, 
used chlorine cell gas from a nearby 
plant, the necessary hydrocarbon raw 
materials being also locally available. 

Before the manufacture of petro- 
chemicals assumed large proportions, 
the production of chlorine was rela- 
tively small, being only 38,000 tons in 






\ 


1921, and the price of liquid chlorine 
averaged about 10 cents per pound. To- 
day, largely due to its use in chemical 
manufacture, the daily production is 
7500 tons, with a plant capacity of 
9500 tons per day. The difference, 2000 
tons, is only partly accounted for by 
about 600 tons capacity of stand-by 
army plants, indicating a somewhat 
over-built condition at the present time. 


Chlorine In Petrochemicals 

Some of the recent changes in petro- 
chemical processes entail a loss of 
chlorine consumption, as for example, 
the partial replacement of the ethylene 
chlorohydrin-ethylene oxide process for 
ethylene glycol, and other products, by 
the direct oxidation of ethylene to 
ethylene oxide. Also three plants will 
make phenol (and acetone) by the oxi- 
dation of cumene, probably at the ex- 
pense of some chlorobenzene to phenol. 
A decreased chlorine demand will re- 
sult also from the manufacture of 
acrylonitrile (for synthetic fibers and 
soil conditioners) by the direct catalytic 
reaction of acetylene and hydrocyanic 
acid. Acrylonitrile has heretofore been 
made starting from ethylene oxide and 
hyJrocyanic acid. 

One series of processes is now being 
increased, i.e., the manufacture of 
allyl chloride and its conversion to 
synthetic glycerine, allyl alcohol, epi- 
chlorohydrin and epoxy resins. In re- 
cent years the manufacture of more 
than a hundred million pounds annually 
of carbon tetrachloride has been done 
partly through the chlorination of me- 
thane instead of the older process of 
chlorinating carbon disulfide or reac- 
tion of CS, with sulfur dichloride. The 
chlorination of methane is increasing. 
The methane process requires more 
chlorine and forms four moles of HCl 
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to one of CCl,. However many othe: 
chlorinations yield hydrogen chloride 
as a by-product. 

Such chlorinations are usually car- 
ried out where the hydrogen chloride 
can also be used, as for example, in the 
production of ethyl chloride by reac- 
tion with ethylene. The output of ethy! 
chloride, mainly used in making tetra- 
ethyllead, amounts to more than 400,- 
000,000 Ib annually, and most of this is 
made from ethylene. Now that large 
quantities of ethane are separated from 
natural gas and refinery gas for con- 
version to ethylene, it is available for 
chlorination to ethyl chloride and 
ethylidene dichloride. The hydrogen 
chloride so evolved, or derived from 
the chlorination of methane or other 
hydrocarbons, may then be combined 
with ethylene or acetylene, the opera- 
tion of both processes being advan- 
tageous. The dove-tailing of a number 
of inter-related chemical processes is a 
well recognized advantage in most 
chemical plants. 

The chlorination of pentane as the 
initial step in producing synthetic amy! 
alcohols and other products has been 
carried out for about thirty years but 
has not increased greatly, probably due 
to limitations in the use of these sol- 
vents and competition with other alco- 
hols, acetates and ketones made in 
other ways. The production of chlori- 
nated paraffin waxes, which was widely 
carried out during the World War II 
mainly for flame proofing fabrics, has 
declined sharply. 

It is apparent that the chemical uses 
of chlorine are exceedingly diverse, the 
picture being complicated and con- 
stantly changing. The general outlook 
in the petrochemical. field is that, bar- 
ring One or more large developments 
requiring chlorine, the demand for 
chlorine will be less in the near future. 


Competing Products 

As mentioned above, the biggest 
changes resulting from the manufacture 
of petrochemicals have been in largely 
displacing natural products, or those 
made by fermentation, wood distilla- 
tion and other ways. Some of these in- 
stances may be noted briefly. 

Alcohols. A series of alcohols, many 
of which were new to industry, are now 
made mostly and in some cases entirely 
by synthetic methods. These include 
methanol, industrial ethyl alcohol, iso- 
propyl, secondary butyl, normal buty! 
and amyl alcohols, and hexyl, octy! (2- 
ethylhexanol) and a series of higher 
alcohols made from olefins by the Oxo 
reaction. In all cases these alcohols are 
made in greater purity than by older 
processes and in far greater quantity. 
Thus, methanol or “wood alcoho!” is 
now made almost entirely from syn- 
thesis gas. Most of our industrial ethy! 
alcohol is now made from ethylene by 
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the sulfuric acid route or, to a lesser 
extent, by catalytic hydration. 

One reason for this has been the 
erratically changing price of molasses, 
which has fluctuated in recent years 
between 6 and 36 cents per gallon. 
Enough ethyl ether is obtained as a by- 
product in the synthetic process to 
more than satisfy all industrial demand 
for this ether. Isopropyl alcohol is made 
from propylene by means of sulfuric 
acid, and its cost of manufacture is 
lower than that of any other alcohol, 
with the possible exception of methanol. 
Secondary butanol is made from bu- 
tenes and this and isopropyl alcohol 
were new to industry when introduced. 
Tertiary butyl alcohol has been made 
industrially to a small extent and could 
be made cheaply in large quantities 
from isobutylene; it was formerly a 
rare and costly synthetic chemical. Nor- 
mal butanol was formerly made only 
by a special fermentation process, to- 
gether with acetone. It is now produced 
largely by synthesis, starting with 
acetaldehyde, and other higher alcohols 
are similarly made. The uses of these 
alcohols are generally familiar. 

Synthetic higher alcohols, all new 
to industry, are valuable mainly in the 
form of their diphthalic esters, and 
other esters, as plasticizers in the now 
great plastics industry. 

Amyl alcohols were formerly ob- 
tained solely as fusel oil, a minor by- 
product of alcoholic fermentation. 
These alcohols have been derived since 
the early 1920’s from pentanes, by 
chlorination and hydrolysis. 

Until recently it seemed possible that 
a great quantity of ethyl alcohol and a 
series of twenty or more other oxy- 
genated products, in lesser quantity, 
might be made incidental to the pro- 
cess of converting natural gas, through 
synthesis gas, to gasoline. This poten- 
tiality now seems to be removed. 

The rapidly growing demand for 
lacquer solvents, beginning after World 
War I, brought a series of other syn- 
thetic solvents into the field, includ- 
ing ketones made from the alcohols. 
Acetone, first obtained as one of the 
products of wood distillation and later 
by fermentation, is most cheaply made 
by catalytic dehydrogenation of iso- 
propyl alcohol. This process was car- 
ried out first by Carbide and by Shell, 
and in the early 1930’s the price of 
acetone was dropped precipitately from 
10-11 cents per pound to 5 cents. Other 
ketones, including especially methyl- 
isobutyl keytone are synthesized start- 
ing with acetone. Secondary butyl al- 
cohol is converted catalytically to 
methylethyl ketone, or MEK. 

In the field of solvent alcohols and 
ketones the synthetic materials have 
almost completely displaced the earlier 
processes. 

The above cases are cited by way of 
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example as it would serve little purpose 
to discuss even briefly all of the several 
hundred industrial products now made 
directly and indirectly from hydro- 
carbons. 


Synthetic Glycerine and Glycols 

Another important petrochemical is 
synthetic glycerine, put out industrially 
since 1948. Fortunately this process 
was developed in time to make up the 
glycerine shortage which would other- 
wise have developed from glycerine re- 
covered as a by-product in the manu- 
facture of soap, as synthetic detergents 
are now estimated to supply 53 per 
cent of the demand for detergents. As 
has so often occurred in the field of 
petrochemicals, it was estimated in 
market surveys, made only a few years 
ago, that synthetic detergents might 
attain about 20 per cent of the deter- 
gent usage. Since glycerine can be re- 
covered, incidental to soap manufac- 
ture, for only the cost of recovery, it 
is not likely that synthetic glycerine 
will ever fully replace that from soap 
manufacture. 

The glycerine supply was tempora- 
rily short in 1950-52 and the price 
rose to about 65 cents per pound, when 
substitutes such as diethylene glycol 
were tried, as for example in the manu- 
facture of finished cellophane. 

Ethylene glycol and glycerine are 
competitive only to a limited extent. 
Glycerine has a wide diversity of uses 
in many of which glycol does not com- 
pete. On the other hand, glycol is prob- 
ably the best anti-freeze and is greatly 
favored for this purpose. One of the 
most important uses for glycerine is in 
the manufacture of nitroglycerine and 
dynamite. Although at first glycol was 
regarded by some merely as a substitute 
for glycerine, and its production in 
1932 was only 11 million pounds; this 
figure reached 761,000,000 Ib in 1952, 
a 70-fold increase. The output of gly- 
cerine has remained for several years at 
about 200,000,000 Ib. 

The key to the synthesis of glycerine 
was the discovery of the chlorination of 


propylene to allyl chloride, by reag. 
tion at high temperatures, by H.P.A 
Groll and G. W. Hearne of the Shel] 
Development Co. This discovery algo 
permitted the manufacture of ally| 
alcohol, a new industrial product, by 
simply hydrolyzing the chloride. Other 
important new products in this series 
quickly followed. 


Direct Oxidation Processes 
The list of valuable products made 
by direct oxidation by air is a growing 


one. Probably the oldest process is that 


of oxidizing paraffin wax mainly to a 
series of fatty acids. Such a process was 
carried out in Germany during World 
War I and has been employed here by 
one company. The production of fatty 
acids in this way, however, has not 
greatly increased and the recent rapid 
rise in the output of synthetic deter- 
gents has caused a search for new out- 
lets for fatty acids. 

As has been mentioned, the direct 
catalytic oxidation of ethylene by air, 
over a silver catalyst to ethylene oxide, 
has cut into the production of this in- 
termediate by the chlorohydrin route. 
At average chlorine price and with a 
yield of 55 per cent oxide by direct 
oxidation, the two processes are closely 
competitive, one company using both. 

Direct oxidation of natural gas by 
air mainly to formaldehyde and metha- 
nol was started in 1927. Propane and 
butane are now oxidized by air to 
formaldehyde, acetone, acetaldehyde, 
propylene oxide and other products, 
and formaldehyde made in this way 
now exceeds that made from methanol 
by catalytic air oxidation. Acetalde- 
hyde (and acetic acid) also made in the 
process is competitive with these prod- 
ucts made in other ways. One of the 
competing processes is the catalytic 
oxidation of ethanol. Plants oxidizing 
propane are situated near Corpus 
Christi and Pampa, Texas, and in the 
newly developed oil and gas fields in 
Alberta. In this as in other cases where 
a number of products result, it is diff- 
cult to determine the cost of any one 
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For oil men, one of the highlights 
of the forthcoming international 
meeting of The American Society of 
Mechanical Engineers will be an in- 
spection trip trough the Atzcapotz- 
alco refinery of Petroleos Mexi- 
canos. The trip is scheduled for the 
third day of the meeting, which will 
be held March 10-12 in Mexico 
City. 

The Pemex installation, con- 
structed in 1946, is one of six pe- 
troleum refineries in the Republic 
of Mexico. Another inspection trip 





ASME Group To Tour Mexico Refinery 


will take visitors through the Tacu- 
baya diesel-electric plant, largest 
oil-burning diesel engine plant in the 
western hemisphere, consisting of 
six 29 by 40 in., 12-cylinder, 167 
rpm, 8650 hp, two-cycle diesel gen- 
erator sets. 

The three-day meeting will begin 
with a speech of welcome from Sr. 
Adolfo Ruiz Cortines, President of 
the Republic of Mexico. Response 
to the president’s greeting will be 
presented by Lewis K. Sillcox, 
ASME president. 
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of them except by arbitrary allocation. 
One of the factors which retarded this 
development was the amount of re- 
search which had to be done to estab- 
lish optimum conditions and find out 
how to separate the various products 
in a state of purity. 

The catalytic oxidation by air of 
benzene to maleic anhydride and 
naphthalene to phthalic anhydride has 
until recently derived the required hy- 
drocarbons from coal tar oils, but 
benzene, toluene and xylenes are now 
industrially made from petroleum and 
separated in pure condition. The oxi- 
dation by air of ortho-xylene to 
phthalic anhydride, meta-xylene to iso- 
phthalic acid and paraxylene to tere- 
phthalic acids for the manufacture of 
the synthetic fiber Dacron, is now 
carried out. 

As noted above, a recent addition to 
the list of air oxidation processes is the 
conversion of cumene to phenol and 
acetone through the intermediate hy- 
droperoxide. The cumene is made by 
the alkylation of benzene with propy- 
lene, and when toluene instead of ben- 
zene is the starting material cresols re- 
sult, the latter now in great demand for 
tricresyl phosphate. 
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Aromatics 

Aromatic hydrocarbons recovered 
from the coking of coal can no longer 
supply the demand in the U.S. for 
chemical manufacture. That about 80 
per cent of the toluene required for 
TNT during World War II was made 
from petroleum is well known. This 
was made by the hydroforming process 
from narrow naphtha cuts, and the 
toluene was purified by azeotropic or 
extractive distillation and by liquid 
sulfur dioxide extraction. Two refin- 
eries began the production of benzene 
by the catalytic dehydrogenation of 
cyclohexane cuts in 1950. 

Recently many catalytic reforming 
plants have been widely installed, as 
noted above, and some of them are 
operated to get high yields of aromatics. 
Another advance has been the recently 
developed Udex process of solvent ex- 
traction for the clean separation of 
aromatics from the crude products. 
The largest catalytic plant having aro- 
matics as the major objective has re- 
cently been installed by the Sun Oil 
Company at Marcus Hook, Pennsyl- 
vania. This plant uses a platinum cat- 
alyst. Most of the catalytic reforming 
plants are operated simply to produce 
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Annual Progress Issue 
in APRIL 


Look for more than 15 carefully selected articles by leading authorities 
and industry experts summarizing the rapid advance in the changing 
refining-petrochemical industry. Prepared specifically for operating men, 
here is a preview of some of the top-notch articles. 


ing Status of the Petrochemical | 
Industry—production and balance, trends in the industry, process 


e Catalytic Cracking Symposium—processing and results from 
five commercial cat-cracking methods. 


| « Catalytic Reforming Symposium—operation and results of cat- 
reforming low-grade naphthas for high quality motor and aviation 
| fuels and aromatic fractions, nine commercial processes. 


| e Foreign Refining Development and Construction—summary 
| of progress to date, new plants underway and future plans. 


Meaning and Application of New Patent Laws—V. Voorhees, 
overall discussion of new regulations. 


e Impact of Patents on Progress in Technology—Dr. B. T. Brooks, 
influence of patent system on industry development. 


Make sure you and your business associates see this April Issue. 
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motor fuel rich in aromatics and hay. 
ing high octane value. However, the 
potential production of pure aromatics 
from these plants is very large. 

The crude “aromatic distillate” ob. 
tained in high temperature cracking 
processes has been unimportant as a 
source of aromatics with the possible 
exception of the Catarole process in 
England, which is reported to give high 
yields of aromatics and substantial pro- 
portions of ethylene and propylene. 

The petroleum processes mentioned 
are more than adequate to make up 
our shortage of aromatics, benzene, 
toluene and xylenes. Ethylbenzene for 
styrene manufacture is made up to the 
present entirely by alkylating benzene 
with ethylene, and cumene by reacting 
benzene and propylene. None of the 
plants now separating aromatics yield 
naphthalene and are not likely to do so, 
This hydrocarbon, which has generally 
been in short supply in recent years, 
however, is made in substantial pro- 
portions in the new process of partial 
hydrogenation of coal, developed by 
Carbide and Carbon Chemical Com- 
pany in West Virginia. The yield of 
naphthalene by this process is about 
8 times the yield from coking the same 
amount of coal. 

It is evident that the capacity of the 
petroleum industry to produce aro- 
matics has come a long way since the 
efforts of the Nobel interests in Russia 
many years ago, and the high tempera- 
ture cracking work of Dr. Walter 
Rittman during World War I. These 
new sources of aromatics greatly in- 
crease the range and number of chem- 
icals which might be included in 
the already long list of “petro- 
chemicals.” 

In general, aromatics from petro- 
leum cost more to make than those de- 
rived from the coking of coal. The 
latter is incidental to the very neces- 
sary output of coke for steel, and such 
aromatics can be sold profitably at 
any price above the mere cost of re- 
covery. In the case of aromatics from 
petroleum, the matter is not so simple 
and the base value is that of high oc- 
tane gasoline plus the cost of separa- 
tion and purification. But the large po- 
tential production of aromatics from 
petroleum by excellent processes guat- 
antees the chemical industry that we 
shall not again have a serious shortage, 
with the fantastic prices for benzene 
and toluene that prevailed during 
World War I. 


References 

1. Chemical Week, Dec. 5, 1953. 

2. Benz, G. R. & Tucker, P. W., Petr. Eng. 
Jan. 1954. 

. Bixler, G. H., and Coberly, C. W., Ind. Eng. 
45, 2596 (1953). 

. Foster, S. L., Petr. Eng., Dec. 1953. 

. Sneddon, R., Petr. Eng., Jan. 1954. 

, Williams, R., Zabel, H. W., and Tarnell, E. 
Chemical Week, May 1952. a 


Part 4 of this series will be published 
soon. 
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FIG. 1. Monolithic caisson sunk 110 ft in Mississippi 
River bank and actual plan of radial screen pipes at Shell refinery. 


Shell Water Well to 
Produce 10,000,000 GPD 


Vast underground reservoir tapped by one new- 


type unit to replace half of present vertical wells 


EUGENE B. BRIEN* 


FOR the first time last month, Shell 
Oil Company tapped for its refinery 
use at Wood River, Illinois, the huge 
underground water reservoir provided 
by nature from infiltrated waters of the 
Mississippi River. Tapping a practi- 
cally unlimited reserve of water, one 
new, radial type well will produce a 
minimum perennial guarantee of 10,- 
000,000 gal per day, a supply suf- 
ficiently large to meet a large portion 
of the needs of the enlarged 170,000 
bbl per day plant. This daily produc- 
tion, equal in volume to a tank 200 
ft in diameter and 43 ft high, prom- 
ises in time to render obsolete about 
15-20 ordinary wells the company has 
been using in the past, it reports. 


Treating Costs Too High 
A major expansion of refining ca- 
pacity at Wood River required the 
company to extend its source of water 
supply for steam generation and for 
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*Eastern Editor. 


makeup to cooling towers beyond the 
capacity of existing wells on the refin- 
ery property. Overall chemical costs 
for treating water from the old wells 
had increased to a figure in the order 
of one quarter million dollars per 
year, while the hardness of the ground 
water had more than doubled during 
the last 18 years. 

Shell therefore decided to seek a 
reliable additional source of softer 
water, and, in view of the proximity 
to the Mississippi River, to investigate 
the horizontal type of underground 
water collector well developed by Ran- 
ney Method Water Supplies, Inc., of 
Columbus, Ohio. Economic studies in- 
dicated that costs for treating surface 
water taken directly from the Missis- 
sippi River would be greater than for 
ground water drawn indirectly from 
the subsoil of the river bank. 

Test drillings by the radial well com- 
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pany along the Mississippi River at 
Hartford, Illinois, two miles from the 
site of the refinery, confirmed that the 
volume of water infiltration from the 
river bed into the large underground 
water-bearing formation, locally 
known as the American bottoms area, 
could be relied upon to meet the addi- 
tional estimated needs of the refinery. 
An ordinary vertical well sunk into 
the same formation would tap only the 
immediate vicinity of the well, a rela- 
tively small area. Sinking the “water- 
wheel” type of well (Fig. 1) would per- 
mit draining a thousand feet or more 
of the water-bearing formation, pos- 
sibly the equivalent of 10 or more 
vertical wells. 

Developed in experimenting for the 
recovery of residual oil from sand and 
shale in the 1930's, the waterwheel well 
has two integral parts: A large, con- 
crete vertical shaft sunk in an aquifer 
(a waterbearing formation); and hun- 
dreds of feet of slotted screen collect- 
ing pipes projecting from the shaft ra- 
dially and horizontally at certain levels 
in the aquifer. The Shell refinery well 
at Hartford has a shaft with an inside 
diameter of 13 ft resting on bedrock 
110 ft below ground and ten 8 in. 
diameter horizontal laterals, projected 
approximately 1300 linear feet in a 
fan-shape pattern in the formation. 
This equipment has a design capacity 
of 10,000,000 gal per day. 


Well Construction 

Construction of the weli and the ac- 
companying waterheader to the refin- 
ery 11,000 ft away began during the 
winter of 1952 and was completed re- 
cently. The central collector, a mono- 
lithic shaft or caisson almost 140 ft 
long with an 18-in. reinforced concrete 
wall, projects some 30 ft above ground 
level in order to be above the top of the 
inland levee and consequently above 
the highest recorded flood water mark. 
Atop the caisson, the electrical equip- 
ment controls and pump motors are in- 
stalled without any special housing 
other than their own weatherproof 
casings. 

The caisson was constructed in 11- 
ft 6 in. sections on the site selected for 
the well approximately 100 ft from the 
east bank of the Mississippi. The rein- 
forced concrete of the first section was 
poured in removable steel forms and 
fitted with a steel shoe that was to act 
as a cutting edge for the sinking of 
the shaft. After the steel forms were 
removed, a %4 yd clamshell bucket 
digging machine began excavating 
from inside the shaft. As the digging 
progressed, the 118,000 lb weight of 
the section gradually sank it into the 
ground. (Fig. 2.) 

A second section was poured simi- 
larly into forms and made an integra! 
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“WORK HORSE” LINEUP of totally-enclosed, fan-cooled Tri- struction helps protect punchings, windings, and rotating LLY-E 

Clad* motors under topping units meet rigid requirements parts from dusts, moisture, and corrosive atmospheres. Each TOTA d - 

for continuous processing and safety. Cast-iron frame con- motor has a matching explosion-proof push-button station a 
*Registered Trade-mark of General Electric Company ae 
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AD these compact G-E units are factory-assembled and shipped 
ground is the main distributing point of power to Union Oil’s ready to install. They’re simple to operate and maintain 
Wilmington refinery. Providing primary circuit protection, because of a fast, vertical-lift system of breaker removal. 
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TOTALLY-ENCLOSED, CLASS 1 GROUP O G-E MOTORS are EXPLOSION-PROOF motor starters have cast-alloy enclo- 
designed for corrosive and hazardous refinery locations— sures, helps protect against hazards. They are centralized on 
| like these two Tri-Clad units driving transfer pumps. one rack for easy accessibility and a better distribution system. 


| |helps keep throughput high at Union 


Two new topping units at Union Oil’s Wilmington refinery 
kept on-stream by G-E power and drive equipment 


Recently, the Union Oil Company wound up a $27,000,000 expan- 
sion program at their Wilmington, Calif. refinery by putting two new 
20,000 bbl.-per-day topping units and the nation’s largest vacuum 
flasher into action. 

To help maintain this output on a continuous basis, Union Oil 
and General Electric engineers co-ordinated all drive and power 
distribution equipment—‘“‘system-planned”’ it—to the plant’s specific 
processing needs. 

G-E application engineers, experienced in refinery practices, are 
ready to assist you and your consultants in planning an efficient 
electrical system. 


TO HELP CUT YOUR POWER DISTRIBUTION COSTS be sure to see the 
new full-color sound slidefilm, ‘“The Vital Link.” It’s another G-E 
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CENTRALIZED G-E LIMITAMP CONTROL, lo- “More Power to America”’ program. Ask your G-E apparatus sales 
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Protects motors driving refinery equipment. Schenectady 5, New York. 661-42 
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FIG. 2. Caisson, excavated from inside 
by clam-shell, sinks of its own weight. 


part of the lower section. When the 
concrete was cured sufficiently in this 
section, the forms were removed and 
the clamming was continued. The com- 
bined sections sank of their own 
weight. The process was repeated until 
the caisson rested on bedrock 110 ft 
below ground level. One 11-ft 6-in. 
section was constructed every third 
day; the entire underground portion 
of the shaft was installed in approxi- 
mately one month. In sinking, lateral 
drift of the shaft proved negligible: 
E-W drift was held to a small fraction 
of a foot; N-S drift amounted to 9-in. 
(Fig. 3.) 

To anchor the caisson firmly and 
to prevent water and other materials 
from entering through the bottom, a 
tremie-poured, reinforced concrete 
plug was added to seal the bottom. 


Radial Collector Screen Pipes 

When the bottommost section of the 
caisson was constructed, 24, 10-in. 
portholes were precast in the shaft 
wall. (Depending upon the nature of 
the water-bearing formation, any other 
section could have been provided with 
as many as 36 portholes.) Before the 
caisson was sunk, the inner ends of 
the portholes were fitted with blank 
plates and ring gaskets to protect the 
plugs from being crushed or cracked 
by pressure as they descended into 
the ground. 

Ten of the portholes were fitted with 
flanged, cast-iron gate valves through 
which the collector screen pipes were 
to be projected. 

After the well bottom was sealed 
and dried of water, collector screen 
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FIG. 3. Cast in 12-ft sections, caisson 
is made into a monolith with an 18 in. thick wall. 


pipes in 8-ft lengths were taken down 
and forced radially from the shaft 
through the portholes with two 150- 
ton hydraulic jacks. (Fig. 4.) 

The first sections of each collector 
pipe had welded to them a special bor- 
ing-head, a hollow, cast-steel conical 
digging-point with slots in its walls. A 
removable inner sand pipe opening 
onto the slots and extending from the 
digging-point, through the length of 
the screen pipe and the jack frame, and 
into the caisson, allowed the sand and 
water to flow directly to the bottom of 


FIG. 4. Hydraulic jacks forcing slotted screen 
pipe at left through caisson wall into water bearing formation. 
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the shaft as the pipe was projected into 
the formation. 

In addition to removing some sand 
from the aquifer, the air and water 
action in the sand pipe created a re- 
verse jet action to losen the formation 
ahead of the digging-point. Along with 
this jet action, pressure from the near- 
ly 100 ft of water head in the forma- 
tion helped clear an assumed radius of 
several feet of silt and sand around 
each collector pipe. Periodically, the 
formation was loosened by a reverse 
flow of compressed air, increasing the 
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WOLVERINE 
TRUFIN* BI-METAL 





WHAT IT IS! Wolverine Trufin Bi-metal is an aluminum finned tube having a 


liner of a different metal. The entire fin construction is all one piece of metal. 


Its fins are extruded right from the tube to greatly increase its outside surface. 


THE FIRST REASON FOR SPECIFYING WOL- 
VERINE BI-METAL: You have a choice of liner. 
The inside can be any corrosion-resistant alloy you 


may require to meet your specific condition. 


THE SECOND REASON: Because the fins are 
integral, Trufin possesses greater heat transfer 


abilities in less space. 


THE THIRD REASON: By virtue of this integral fin 
construction, Trufin has the stamina to stand up 


under vibration and sudden temperature changes. 


THE FOURTH REASON: Because of the aluminum 
fin construction, Trufin bi-metal is light weight. 


THE FIFTH REASON: Trufin can be fabricated, 


coiled or otherwise fabricated just like plain tube. 


IN DETROIT, MICHIGAN, AND DECATUR, 


ALABAMA a 


To obtain more information on products advertised see page E-63 


Trufin can be had also in aluminum, all copper or 


copper-base alloys, electric-welded steel and 


other metals. 


All types come in a variety of fin heights and 
spacings. Send for our new Condenser Tube Book 
giving all specifications. WOLVERINE TUBE DIVI- 
SION of Calumet & Hecla, Inc. 1439 Central Ave., 


_ Detroit 9, Michigan. 


*REG. U.S. PAT. OFF TA PATENTED PROCESS RE22465 


Wolverine Trufin* and the Wolverine Spun End Process{ available 
in Canada through the Unifin Tube Co., London, Ontario. 
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OF CALUMET & HECLA, INC. 
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FIG. 5. Slotted screen pipes with welded boring head 
waiting to be projected through caisson walls into aquifer. 


effectiveness of the flushing action. A 
coarse layer of gravel remained around 
each of the screen pipes to act as a 
natural gravel filter and to increase 
considerably the capacity of the col- 
lecting pipes. The amount of sand that 
was removed averaged about 3 cu ft 
per linear foot of pipe projected. 

A special arrangement of rubber 
packers around the outside surfaces of 
the pipes at the portholes and a spe- 
cially constructed sliding hydraulic 
packer built on the inside to withstand 
water pressure and sand abrasion, pre- 
vented water and sand around the 
outer surfaces of the pipes from gush- 
ing into the caisson. 

After all but a small part of each 
section of the collector pipe had been 


forced outward from the caisson, an- © 


other 8-ft length of pipe was welded 
to the preceding section. This process 
was repeated regularly until the pipe 
had reached the desired horizontal dis- 
tance, or possibly until it had encoun- 
tered a large underground boulder and 
could not be forced outward any far- 
ther. The maximum extension of any 
pipe in this well was about 200 ft. 

After all laterals — 10 in all — had 
been pushed out in this manner, the 
total length of water-collecting pipe 
amounted to 1306 linear feet. The total 
area in the pipe open to the flow of 
water amounted to over 500 sq ft. 
Water velocity through the screen 
openings when the three pumps are op- 
erating at design capacity is about 0.03 
ft per second. 

The screen pipes were made from 
8-ft lengths of %-in. copperbearing 
steel plates. Punched flat with 11 in. 
by 1.4 in. slots, two plates were formed 
into semi-circles and welded together 
to form a pipe with an 8-in. inside 
diameter. For each linear foot of pipe 
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there is 0.38 sq ft of openings. The 
ends of the lengths are beveled to per- 
mit easy welding to succeeding sec- 
tions. (Fig. 5.) 

After the predetermined footage of 
well screens had been pushed out, all 
portholes were closed by their gate 
valves and the pipes were then flushed 
individually until no sand flowed in 
with the water. 


Pumping Equipment 

The installation has three, 2500 gpm 
deep-well, vertical, 4160-v motor- 
driven pumps; a position is provided for 
a fourth pump if and when it should be 
needed. Pumps are placed about 100 
ft below ground level and have a suc- 
tion head varying, in accordance with 
the rise and fall of the river, from 
about 10 to 40 ft of water. The com- 
bined capacity of the three pumps at 
minimum suction head condition is 10 
million gallons per day with water de- 
livered into the central refining area, 
two miles away, against a pressure of 
50 psi gage pressure in the refinery 
main distributing headers. 

Motors for the pumps are situated 
atop the shaft. The initial average 
draw-down of water in the caisson is 
estimated to be 7 ft when pumping 
proceeds at the design capacity of 
nearly 7500 gpm. 

Gate valves at each porthole con- 
trol flow of water through the individ- 
ual lateral pipes. Any or all valves may 
be opened or closed at will by means 
of stems extending from the portholes 
to the concrete slab supporting the 
motors and switch gear. (Fig. 6.) 

To carry the water from the well to 
the refinery two miles away, a 20 in. 
(inside diameter) header was con- 
structed and buried about 3 ft under- 
ground. This water line, of pre-stressed 


FIG. 6. Individually controlled portholes 
permit flushing each lateral to remove silt and sand. 


design and construction, has a 16 GA 
steel core, wrapped externally with 
No. 6 gage wire under tension and 
lined both inside and outside with con- 
crete 2 in. thick (%4-in. inside and 14 
in. outside). 


Water Characteristics 

Chemical characteristics of the 
water to be obtained from this well are 
expected to be substantially equal to 
clarified surface water, according to 
the builder. The thick layers of sand 
and gravel through which the water 
must travel before reaching the collec- 
tor pipes should remove substantially 
all sedimentation and suspended solids. 
The water should be fairly clear, have 
a low dissolved iron content, and an 
average year-round temperature of 
about 60 F. Prolonged periods of high 
or low river-temperature are reflected 
2 to 3 months later in the well. During 
the summer, it is expected that water 
in the well may be as much as 18 F 
lower than river temperature, a de- 
cided advantage for cooling purposes. 
During the early winter, the water 
should be slightly warmer than river 
water. 

As temperature has an important 
effect upon the minimum productive 
capacity of a well, the 10,000,000 gal 
per day guarantee was based on the 
lowest average river temperature ex- 
pected to prevail over any 1 to 2 
month period. As a consequence, nor- 
mal average capacity may be consider- 
ably higher during the warmer seasons. 


Installation Advantages 
Other economic advantages of the 
waterwheel are indicated by the manu- 
facturer. Where a large supply of 
water is required, and a favorable 
aquifer can be used, the radial well of- 
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fers one of the least expensive instal- 
lations in terms of actual construction 
cost, maintenance, and service life. 

The present installation, including 
the two-mile water header, cost. some- 
what over $625,000. The well alone 
cost about $250,000. 

The large diameter (13 ft inside) of 
the central shaft permits the use of 
larger and more efficient pumps, pump 
risers, and motors. Reportedly, pump 
efficiencies of 85 per cent and electric 
motor efficiencies of 93 per cent are 
standard. 

The large shaft also permits easy 
access to the interior to facilitate re- 


‘pairs. Additional or new screen pipes 


may be pushed through extra port- 
holes in the caisson without interrupt- 
ing service of the whole installation for 
any extended time. 

Even in high floods, all operating 
machinery is protected from raw water 
entry by the monolithic structure. In- 
stead of promising destruction, floods 
should increase the effective suction 
head and consequently should enhance 
the productive capacity of the well, 
the builder states. Being a self-con- 
tained unit, the collector operates as 
long as power is supplied. In this case, 
a dual power supply at high voltage 
has been provided. 

The large area of screen exposed — 
over 1/3 sq ft for each linear foot — 
permits low infiltration velocities 
through the screen openings. The ex- 
tension of the collector pipes far be- 
yond the central shaft helps reduce the 
approach velocity of the water through 
the water-bearing formation. 

One direct result that assures longer 
service life, the builder reports, is the 
low pressure drop between water in the 
pipe and in the nearby ground during 
normal pumping operations. With low 
pressure differentials, it is believed, no © 
substantial liberation of dissolved car- 





bonic gas, generally credited as the 
basic binder of alumina, silica, magne- 
sium, and iron combinations that form 
incrustations, should take place. An- 
other result of low pressure drop is the 
small loss of head: water-level in the 
shaft is but slightly lower than that 
in the ground, a fact said to be in 
striking difference with most other ver- 
tical wells as their age lengthens. 


Geology of Aquifers 

Other refiners plagued with water 
shortage or expensive water treating 
problems might well observe the gen- 
eral availability and functions of un- 
derground reservoirs. Practically all 
rivers or other bodies of water have 
adjacent to them permeable forma- 
tions that hold vast quantities of water. 
For an understanding of the volumi- 
nous supply at hand in aquifers, one 
needs but to note that one acre of 
river bottom near Canton, Ohio, per- 
mits 3,600,000 gal per day to infiltrate 
to the water-bearing formation, as re- 
corded in one section of the Nimishil- 
len Creek by the Columbus Depart- 
ment of Public Works. At flood stages 
presumptive evidence of rates as high 
as 6,000,000 gal per day per acre have 
been recorded when water levels in the 
formation were sufficiently low to re- 
ceive such a recharge. 

To explain further the “why” of 
underground reservoirs, it may be de- 
sirable to describe briefly the occur- 
rence and characteristics of this source 
of water. During glacial times, Ameri- 
can rivers were many times larger than 
those existing today. When the glaciers 
began to melt, gushing torrents cut 
deep valleys over the face of the land. 
As the flow from the melting ice dim- 
inished in volume and velocity, de- 
posits of clear. gravels and sands filled 
the previously eroded valleys. Much 
reduced in size today, these same val- 
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FIG. 7. Aquifers adjacent to rivers act as vast reservoirs that are continually replenished as their waters are pumped off. 


leys channel our present rivers to the 
sea over the deposits of sand and 
gravel. (Fig. 7.) 

Wherever deposits of this nature 
exist under bodies of water —assum- 
ing the absence of stagnant silt —they 
contain greater quantities of water 
than can normally be replaced by in- 
filtration from the bottom of the 
stream or lake. The qualitative and 
quantitative supply of water obtainable 
from these formations can be accur- 
ately analyzed and predicted. 

When large volumes of water are 
required, as in the range of 1,000,000 
gal per day, they are best obtained 
from exposure of a large area of highly 
permeable aquifer parallel to a river. 
Small and even infiltration loads are 
placed on the river bottom and slow 
entrance velocities can be maintained 
in the collectors. 

One pronounced difference between 
surface and underground reservoirs is 
that the latter do not remove produc- 
tive land from cultivation. Storage ca- 
pacity never decreases, so that the un- 
derground formation can supply peak 
loads even during periods of low flow 
in a stream. The surface of an infiltra- 
tion area, the bottom of a river, seldom 
silts up, according to present records. 
The reason is that water moves along 
the river bottom in planes roughly per- 
pendicular to the direction of infiltra- 
tion. The fines do not remain on the 
surface of the infiltration as they do 
on regular filter beds, but are contin- 
ually removed by the river flow and 
temporarily replaced by material com- 
ing downstream. River beds are con- 
stantly scoured and built up; no per- 
manent layer of fine silt and organic 
matter has the chance to form. Con- 
sequently, the productive capacity of 
a formation fed by river infiltration 
may be expected to remain substan- 
tially constant. ee * 
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Separate an Ashcroft Gauge into its component parts and 
asons that have made it the leader for 


many of the re 
emain unseen. For they are invisible 


over a century © 








values . - - equally as important to the sustained high 
accuracy and long-life endurance of the gauge as the big 
Bourdon Tube, the movement, linkage, case and other 7 
components. — 
wit! 
Creative research, highly functional design, quality con- draf 
trol of both materials and methods and rigid manufac- the | 
turing standards are “built into” every Ashcroft Gauge the 
origi 


. are the fundamental reasons why high performance 
standards are expected and attained in every gauge 
bearing the Ashcroft Shield. 

The new Ashcroft Gauge Catalog 300 is now available. 
Write for a copy- 

YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is thoroughly 
acquainted with the various lines of Ashcroft Gauges. 
You can depend on him to help you in selecting the right 
type for your particular needs—and to deliver promptly. 
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Make-up 


Heat rejection = approx. 1000 Btu per ib. steam condensed 


FIG. 1. FLOW diagram of steam condenser circulating water; 
cooling system employs large-capacity cross-flow tower. 











Industrial Cooling Towers — 2 





Design, Operation, and Selection 


Heat load, flow diagrams, psychometry, 
tower design features and specifications 


. H EAT Load and Operating Tempera- 
tures. Table | provides information on 
the heat absorbed by cooling water for 
various types of power equipment. 
Note that for refrigeration the heat 
removal is based upon tons of refriger- 
ation, for steam-using equipment upon 








TABLE 1. Heat absorbed by cooling 
water for various types of 
power equipment. 





Btu Btu Btu 
per perlb per 
min of bhp 


Mechanical equipment per ton steam per hr* 
Air compressor: 
Single-stage. . . : ..-- 380 
Single-stage with aftercooler -.-. 2545 
Two-stage with intercooler : .-. 1530 
Two-stage with intercooler and after- 
cooler cone Se 
Refrigeration, compression 250 se 
Refrigeration, absorption 500 


Steam jet refrig. condenser; 100 psi 

pot oalee wy 2in. Hg. condenser 900 1100 
Steam turbine condenser . 1000 
Diesel (and dual fuel) engine jacket 

water and lube oil: 


Four-cycle, supercharged.......... ... .... 2600 
Four-cycle, non-supercharged..... . : . 3000 
Two-cycle, crank-case compr... . oat ... 2000 
Two-cycle, pump scaveng., large unit F . 2300 
Two-cycle, pumpscaveng., high speed : ... 2100 
Natural gas engines: 
Four-cycle (250 psi compr.) ie ; ... 4500 
Two-cycle (250 psi compr.) ‘ ee 





*Figures in this column allow for overloads, operational 
variations, and other contingencies. 





= 





pounds of steam, and for air compres- 
sion, diesel and gas engines upon brake 
horsepower. 

Temperature of hot water entering 
and the cold water leaving a cooling 
tower are known as its operating tem- 
peratures. The difference between these 
two temperatures is called the cooling 


*The Marley Company. 
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range.! These temperatures will vary 
during actual operation of the tower if 
there is any fluctuation in the amount 
of heat to be dissipated, the amount of 
water to be circulated, the wet-bulb 
temperature, or the volume of air being 
circulated through the tower. For the 
purpose of design and the selection of 
water-cooling equipment however, it is 
necessary to assign definite and fixed 
values to these temperatures. This is 
done by giving due consideration to the 
following factors: 

Efficiency. Because the operating 
temperatures of the cooling water in 
many cases affect the production 
capacity or the power consumption 
of the equipment being cooled, it is 
necessary to weigh these results 
against the cost of producing such 
temperatures. For example, as these 
operating temperatures are de- 
creased a lower back pressure is pro- 
duced in a steam condenser which in 
turn increases the efficiency of a 
steam turbine. The increased cost of 
producing the colder water tempera- 
tures must therefore be balanced 
against the savings brought about by 
the over-all increase in efficiency. 

Mechanical Limitations. The op- 
erating temperatures of the cooling 
water must often be maintained 
within certain limits so that the 
equipment being cooled does not be- 
come too hot or too cold, as either 
condition would create undesirable 
1See also Fig. 5 and Table 2, in Part 1. 


EXCLUSIVE 


operating results. As an example, a 
diesel engine must not become over- 
heated or the cylinders, pistons, and 
other parts would be damaged. On 
the other hand if the engine is cooled 
too low, undue stress and wear of 
parts as well as loss of efficiency due 
to high fuel consumption would re- 
sult. 

Condenser and Heat Exchanger 
Design. The operating temperatures 
of the cooling water will be affected 
by the efficiency of the condenser or 
heat exchanger in itself. An amply 
designed heat exchanger can utilize 
higher operating cooling water tem- 
peratures with the same over-all effi- 
ciency resulting. The efficiency of a 
heat exchanger depends on such fac- 
tors as tube size, water velocity, 
cleanliness of the tubes, and general 
design. The operating temperatures 
of the cooling water are based upon 
the required mean temperature dif- 
ference between the medium being 
cooled and the cooling water, which 
in turn depends upon the particular 
condenser. Thus proper water tem- 
peratures should be obtained from 
the manufacturer or by test. 

Wet-Bulb Temperature. The op- 
erating temperatures selected for the 
cooling water are governed to some 
extent by the wet-bulb temperature 
that prevails. From a standpoint of 
over-all efficiency, higher operating 
temperatures are justified where 
higher-wet-bulb temperatures are 
encountered. As an example, the op- 
erating temperatures of a cooling 
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Heat rejection = approx. 2500 Btu per hr. per bhp 


FIG. 2. FLOW diagram for cooling water of diesel engine, 
using a natural-draft spray-filled tower with 
bare-tube atmospheric heat exchanger sections above basin. 
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Heat rejection — approx. 2500 Btu per hr. per bhp for compressor & 3000 for gas engine 


FIG. 3. TYPICAL flow diagram for closed water-cooling system 
using cross-flow cooling tower and shell-and-tube 
exchanger for cooling gas engine, compressor and lube oil. 
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Heat rejection = 2545 Btu per hr. per bhp 


FIG. 4. FLOW diagram for cooling two-stage air compressor with 
intercooler and aftercooler using a counterflow cooling tower. 











tower may be selected several de- 
grees higher for an ammonia ice 
- plant installation located in the South 
as compared to the same installation 
located in the northern states where 
the average wet-bulb temperatures 
are measurably lower. 

Type of Water-Cooling Equip- 
ment. Operating temperatures of the 
cooling water are affected to a con- 
siderable extent by the type of water- 
cooling equipment employed. Some 
types of equipment such as spray 
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ponds and natural draft towers de- 
pend upon prevailing winds for cool- 
ing the water and must be designed 
against low wind velocity conditions. 
Such equipment is not capable of 
maintaining an extremely close ap- 
proach to the wet-bulb at all times. 
Therefore allowances have to be 
made if this type of equipment is 
selected. On the other hand where 
mechanical draft equipment is in- 
stalled for the same job, lower aver- 
age Operating temperatures can be 


selected since a dependable approach 
to the wet-bulb is practical. 


Flow Diagrams 

Flow diagrams in Figs. 1, 2, 3, and4 
show typical inter-related piping and 
auxiliaries for heat removal from four 
kinds of power equipment with severa| 
types of water-cooling towers. Of par- 
ticular interest should be the sequence 
of water flow through the heat ex. 
changers and auxiliaries, the suggested 
locations for water blow-down and 
make-up, and the use of thermostatic 
controls in Figs 2 and 3. 


Psychrometry 

Psychrometry is the branch of 
physics relating to the measurement or 
determination of atmospheric condi- 
tions, particularly regarding the mois- 
ture mixed with the air. A knowledge 
of psychrometry is essential in cooling 
tower work as all of the heat lost by 
the water is absorbed by direct contact 
with atmospheric air as it moves 
through the tower. 

Fig. 5 is a skeleton psychrometric 
chart showing the essential thermody- 
namic properties of moist air as related 
to the heat transfer from water to aif 
in a cooling tower. On the psychrome- 
tric chart, humidifying of the air would 
be represented by a vertical line drawn 
upward from the entering air condi- 
tions. Line 1-2 in Fig. 5 indicates the 
change in the properties of air as it 
moves through an actual cooling tower. 
The deviation of line 1-2 from vertical 
is due to the small sensible heat increase 
during the overall heat transfer from 
water to air. 

Heat from water = Heat to air 
or, Heat in hot water — Heat in cold 


water = Heat in exit air —Heat in in- 
let air 

hence, L,(t, — 32°) — (L, — L,) 
(t, — 32°) = G(h, — h,) 


simplifying, L,(t, — t,) + L(t, — 
32°) G(h, — h,) 


. (1) 
where, 

L, = |b of hot water per min. 

L. = lb of water evaporated per 
min. 

t, = temperature of hot water, 
deg F. 

t, = temperature of cold water, 
deg F. 


G = lb of dry air per min. 
h, = enthalpy of inlet air, Btu per 


lb. 
h, = enthalpy of outlet air, Btu 
per Ib. 
Also 
L, = G(W,; — W,,) 
, oes ary (2) 
where, 
Ties weight of water vapor per Ib 
of inlet air, Ib. 
W,,. = weight of water vapor per Ib 


of exit air, lb. 

About 0.90 Ib of water is evaporated 
per 1000 Btu of heat removed from the 
main mass of tower water, hence 
0.0009 lb of water is evaporated per 
Btu of heat removal. This water vapor 
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tion 1, we have 
L(t, — t.) + L,@, — t,) (t, — 32°) 

x 0.0009 = G(h, — h,) 

Sy i ie Ae (5) 
Combining like terms in equation 5, 
L(t, — t,) [1 + 0.0009 X (t, — 

32°)] = G(h, — h,) 

ee ae ee et ee (6) 

Equation 6 is useful in calculating 

G ratio or for deter 

mining the quantity of air for a given 

water loading and for assumed tem- 
peratures or tower test conditions. Sev- 
eral examples will show the application 

and utility of equation 6. 

EXAMPLE 1. Determine the liquid 
to gas ratio for a cooling tower with 
hot water at 108 F and cold water at 
90 F. Incoming air at 95 F dry bulb 
and 75 F wet bulb, exit air at 101% F 
dry bulb and 100 F wet bulb. Refer to 
Fig. 10. 

SOLUTION. Substituting numerical 
values in equation 6, 

L(108 — 90)[1 + 0.0009 (90 — 
32°)] = G(71.73 — 38.5) 


L 33.23 


the liquid-gas - 


G 18 1.0522 

EXAMPLE 2. (a) How many pounds 
of dry air would be required to cool 
5000 gallons of water per minute for 
the conditions of Example1? 

(b) How many cubic feet of “satu- 
rated air” would this be at tower exit 
conditions? 


== 1.76 
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FIG. 5. HEAT Transfer from water to air in a cooling tower as indicated on 
the psychrometric chart by line 1-2. Incoming air at 95 F dry bulb 
and 75 F wet bulb, exit air at 101% F dry bulb, 100 F wet bulb. Hot 
water at 108 F and cold water at 90 F. 
is absorbed by the air, and SOLUTION. 
G(W,. — Wa,) = L,(@t, — t,) X (a) From Example 1, 
Fa eer — 
Combining equations 2 and 3, gives, ~ 
L, = L,(t, — t,) X 0.0009 va G — 5000 X 8.33 Ib per gal 
oe a ee 76 
Substituting this value of L, in equa G = 23,008 dry ale per tl 


(b) From Table 2, p. 36, 1953 
ASHVE Guide, at 101% F and 95 per 
cent relative humidity, the specific vol- 
ume of the exit air is 15.12 cu ft of 
saturated air per Ib dry air. 

Total volume at exit = 


23,700 
15.12 = 358,344 cu ft per min 


EXAMPLE 3. Calculate the pounds 
of water evaporated per minute for Ex- 


amples 2 and 3 by using (a) equation 
2 and (b) equation 4. 

SOLUTION. 

(a) From Fig. 5. 

(Ww. — 300 — 99 grains 


“ “1” ~ 7000 gr per Ib 
= 0.028714 Ib 

Therefore by equation 2, 

L, = 23,700 0.028714 Ib 

L,. = 681 Ib water evap. per min 

(b) Substituting given data in Equa- 
tion 4 

L.= 5000 

0.0009 

L.. = 675 lb water evap. per min 

Reader should note how closely the 
above two results agree. 


814(108 —90) 


Thermal Behavior of Water Drops 


The cooling of water drops by evapo- 
ration from their surfaces is of basic 
importance in the study of the factors 
affecting the rate of heat and mass 


transfer in a cooling tower. Fig. 6. 


shows the water drop cooling sequence 
in a crossflow cooling tower, the water 
drop approximates being spherical and 
its falling path is somewhat as sketched 
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FIG. 6. STUDY of the water drop cool 
ing sequence in a cross-flow cooling tower 


because of the horizontal direction of 
the air stream. As the water drop leaves 
the upper splash bar at say 106 F it is 
immediately surrounded by an air film, 
similar to the rind on an orange, of say 
40 per cent humidity as shown by the 
four small black circles. When the drop 
reaches the second position, some 
evaporative cooling has occurred, the 
temperature and humidity of the en- 
circling film have increased and the 
temperature of the outer part of the 
water drop has decreased as indicated 
by the shading. 

The evaporative cooling of the fall- 
ing drop is due to the vapor pressure 
difference between the air at the sur- 
face of the water and the main air 
stream. Hence as the falling drop 
reaches the next splash bar in Fig. 6, 
the drop and air film are at the same 
temperature (except the center nu- 
cleus), the film is nearly saturated, the 
vapor pressure has increased and the 
enthalpy has increased, compare the 
data adjacent to the upper drop with 
the third drop. The lower splash bar 
breaks up the falling drops and new 
water drops with new surrounding air 
films are formed as shown by the lowest 
drop in Fig. 6. 

For the typical conditions shown in 
Fig. 6, the water drop has been cooled 
“in flight” from 106 to 105 F, while the 
air film temperature increased from 85 
to 105 F, the film vapor pressure has 
increased from 0.6 to 1.1 psi and the 
enthalpy increased from 48 to 56 Btu 
per pound of air. The heat transfe1 
“driving force” during this cooling 
process is the difference in enthalpy 
existing between the film of air sur- 
rounding the drop of water and the 
main mass of air. Determining the 
combined cooling effect of the air 
stream upon all of the innumerable 
water surfaces in a tower presents a 
complex and involved mass heat trans- 
fer process. The overall coefficient of 
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FIG. 7. SECTION of typical induced-draft 
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mass heat transfer, hqwever, can be 
calculated by mechanical integration. 

The mass heat transfer rate and the 
overall performance of a cooling tower 
depend primarily upon the following 
factors: 

(a) Gallons per minute of water. 

(b) Temperature of water (hot and 
cold). 

(c) Temperature of air (in and out) 
dry bulb and wet bulb. 

(d) Active tower volume (area and 
height). 

(e) Quantity of air flowing through 
tower. 

(f) Wetted surface in tower. 

(g) Type and frequency of water 
break up in air stream. 

(h) Time of air-water contact. 


Mechanical Draft Industrial Towers 


Most present day industrial towers 
are of the induced draft type, as shown 
in Figs. 7 and 8. These towers con- 
sist usually of a vertical shell con- 
structed of redwood, metal, asbestos- 
cement siding, or masonry. Hot water 
is distributed near the top uniformly 
over the area and falls to a cold-water 
collecting basin. This water passes 
through the air which is being circu- 
lated in the tower from bottom to top 
by fans which are an integral part of 
the tower. Induced draft towers may 
be subdivided into two distinct types 
counterfiow and crossflow. 

The Counterflow (conventional) 
type of induced draft tower has the fan 
located at the top, Fig. 7, to provide 
vertical air movement across the filling 
and discharge it upward at a high 
velocity. Before discharging to the 
open atmosphere, the moisture-laden 
exhaust air passes through a drift elimi- 
nator to remove entrained unevapo- 
rated water that might be carried from 
the tower by the air movement. 





“Analyzing Cooling Tower Performance by 
the Unit Volume Coefficient,” by Baker and 
Mart, Petroleum Refiner, October, 1952. 
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FIG. 8. INDUCED-DRAFT cross-flow (double-flow) cooling tower 
of large capacity, 5000-100,000 gpm. Note open top water distribution 
system, full height louver opening and large drift-eliminator area. 


In the wood-filled tower, Fig. 7, 
splash bars of lumber are laid horizon- 
tally across the space and on close cen- 
ters, both horizontally and vertically, 
thus introducing very little resistance 
to air flow. The water is distributed 
over the top layer by means of spray 
nozzles, troughs, or splash heads, and 
drops from piece to piece of the wood 
filling as it progresses downward. As 
the air moves upward and/or across 
the wood filling, the latter presents a 
large wetted surface, repeatedly break- 
ing up the falling drops of water, and 
continuously providing new drop sur- 
faces whose integrated areas are several 
times that of the wood-fill area. 

The efficiency of a mechanical-draft 
tower is improved by increasing the 
amount of filling, height, area, or air 
quantity. Increasing the height in- 
creases the length of time the air is in 
contact with the water, and increases 
the pumping power without affecting 
seriously the fan power required. In- 
creasing the area of the tower while 
maintaining constant fan power in- 
creases the air quantity somewhat, and 
increases the time this air is in contact 
with the water because of lower veloc- 
ity. “he surface area of water in con- 
tact with the air is increased in both 
cases. Increasing the air quantity de- 
creases the time the air is in contact 
with the water, but since a greater 
quantity is passing through, the average 
differential between the water tempera- 
ture and wet-bulb temperature of the 
air is increased, and this speeds up the 
heat transfer rate. Increased air quanti- 
ties are obtained only at the expense of 
increased fan power, which increases 
approximately as the cube of the air 
quantity. 

Air velocities through mechanical 
draft towers vary from 300 to 450 
fpm over the gross area of the struc- 
ture, with peripheral fan blade tip 
velocities averaging 11,000 fpm. Right- 
angle gear speed reduction units are 


interposed between the electric motor 
drive (1800 rpm) and the fan, see 
Fig. 7. 

Disadvantages of counterflow towers 
include: 

1. Restricted louvered area at base 
with resultant high velocity of inlet air, 
hence increased fan horsepower. 

2. Resistance to upward air travel 
against the falling water results in 
higher static pressure loss and increased 
fan horsepower than with air-water 
flow in crossflow towers. 

3. Wide range of air velocities 
through tower filling; very little air 
movement near walls and bottom cen- 
ter of tower, see Fig. 1 (Part 1). 

4. Limited eliminator area thus re- 
stricting air flow, especially with flume 
type hot-water distribution. 

5. High pump head because of 
height of tower and nozzle pressure; 
wood fill placed high in tower since air 
intake at base must be unobstructed. 

6. Limited water-loading capacity, 
generally less than 6 gpm per sq ft. 

7. Inaccessible hot-water distribu- 
tion system for ready maintenance. 

The Crossflow (also called double- 
flow) tower, Fig. 8, reflects the ulti- 
mate in modern design of induced draft 
cooling towers, and eliminates or mini- 
mizes the above seven disadvantages of 
counterflow towers. Outstanding fea- 
tures are horizontal air flow as water 
falls across the air stream, compact de- 
sign, large capacity, improved perform- 
ance, greater structural stability, flexi- 
ble operation, low pumping head, low 
static pressure drop on airside, open 
hot-water distribution basin, uniform 
distribution of air and water through- 
out tower, lower cost, and less mainte- 
nance combined with accessibility. 

The distinctive crossflow tower de- 
sign employs large air inlet areas and 
horizontal air flow with one or more 
fans at the top; in this double-flow 
tower one fan draws air through two 
cells paired to a suction chamber which 
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Specifications: Induced Draft Redwood Cooling Towers — Industrial Type 


1. General Instructions. The following specifications 
shall be adhered to as closely as practical by the cooling 
tower contractor, who will be permitted the use of alter- 
nate materials or designs providing such substitutions will 
not inherently affect the construction, operation, or life 
of the unit. All exceptions shall be outlined in detail with 
an explanation of how the manufacturer’s standard differs 
from these specifications; this information shall be pro- 
vided with the cooling tower proposal. 
2. Type of Cooling Tower. The cooling tower shall be 
the induced draft type, wood filled, wood framed, and 
cased, as hereinafter specified. 
3. Capacity. The cooling tower shall be guaranteed to 
cool gpm of water from F to F with a 
F ambient wet-bulb air temperature. Contractor shall 
furnish performance data for cold water vs wet-bulb tem- 
peratures for several cooling ranges at design load, and 
over- and under-load conditions, in accordance with cur- 
rent Cooling Tower Institute Test Procedure Form No. 
TSC-101 or the current ASME Power Test Code for 
Atmospheric Cooling Equipment. 
4. Scope of Work. The cooling tower contractor shall 
provide shop prefabricated materials to be shipped f.o.b. 
factory with rail freight allowed to destination. Purchaser 
/Contractor will receive, unload, and haul materials to 
storage site made available by purchaser within 200 ft 
of the tower basin. 
5. Work by Purchaser. The purchaser will furnish the 
foundation (or steel grillage for optional wood basin), 
anchor bolts, concrete! basin, electrical wiring and con- 
trols, piping external to tower, circulating water pump(s), 
and other related equipment. Purchaser should bring to 
the attention of the contractor all local or other applicable 
building, safety, or design code requirements? to be 
observed. 
6. Lumber. All lumber used shall be heart redwood as 
graded and specified in the latest revision of “Standard 
Specifications for Grades of California Redwood Lum- 
ber,” published by the California Redwood Association. 
7. Hardware. Bolts, nuts, washers, and timber connec- 
tors shall be hot-dipped galvanized steel, unless otherwise 
specified. Nails shall be of commercial bronze. 
8. Framework. The structural framework of the tower, 
including all members and connections, shall be designed 
for operating loads and a wind pressure in any horizontal 
direction of 30 lb per sq ft of projected area. Allowable 
design values shall be in accordance with “National De- 
sign Specifications for Stress Grade Lumber and Its 
Fastenings,” published by National Lumber Manufac- 
turer’s Association. Each wall and bent of the tower is 
to be diagonally braced for wind load. 

Spacing of main framing columns shall not exceed 6 ft 
center-to-center. Member sizes shall be sufficient to safely 
support all imposed loads, and net surfaced sizes shall be 
in accordance with California Redwood Standards for 
finished California Redwood yard lumber. All frame- 
work joints shall be through-bolted; nailing of frame 
joints or wood-fill supports will not be acceptable. 

Timber ring connectors or structural castings shall be 
used where necessary to develop the required strength of 
framing members. All connections and joints are to be 
carefully fitted and provided with adequate bearing for 
the load imposed. Notching of structural members will 
not be permitted. 

The redwood columns shall be not smaller than 4 4 
(nominal size); diagonals, not smaller than 3 > 4, shall 
provide simple direct bracing in both directions as re- 
quired to transmit wind loads to anchorage. 

9. Enclosure. The tower casing shall be of solid inner 
and outer double-wall* redwood construction’ and de- 
signed in removable panel units to withstand a wind pres- 
sure of 30 Ib per sq ft in flexure. The casing lumber shall 


'Wood basin is optional on some models and would be furnished 


by contractor, see Item 17. 
“Earthquake loading factors shall be used for applicable areas. 


be at least %4 in. shiplap or tongue-and-groove material 
with an air space between inner and outer walls to insure 
water tightness. Casing panels shall be secured to frame- 
work at column center lines with through-bolts and cover 
or trim strips. 

10. Louvers. Redwood air-inlet louvers shall be slip- 
fitted for easy removal. Louvers to bé supported on not 
more than 3 ft centers in routed louver posts and made of 
not less than 42 6 rough redwood. 

11. Fan Deck. The tower fan deck shall be of ample 
strength to support all loads normally encountered in op- 
eration and maintenance. It shall consist of tongue-and- 
groove redwood, minimum size 14% 6, supported by 
joists on centers not more than 20 times the net thickness 
of the deck lumber. Fan deck shall be surrounded by a 
redwood handrail with intermediate knee board. 

12. Partitions. If the tower unit consists of more than 
one cell, transverse partitions shall be provided so that 
any one or more cells may be taken out of service without 
affecting the operation or capacity of the other cells. A 
longitudinal partition at center line of tower, extending 
from basin water level to a point as high as top of louvers, 
shall be provided, to prevent the wind blowing through 
the lower part of the tower and carrying the circulating 
water out through louvers on the opposite side. 

All partitions shall be of not less than 2 6 rough 
redwood supported by vertical studs on not more than 
2-ft centers. 

13. Wood Filling. Wood filling shall be of the nailless 
type and made from rough redwood with horizontal slats 
at least %-in. thick. The fill slats shall be arranged in 
sections or cubes to permit easy handling and removal 
from tower. Each row of slats shall be supported on not 
more than 2-ft centers transversely and longitudinally. 
The entire fill assembly shall be of sufficiently durable 
construction to avoid warping and/or sagging of the slats 
under operating conditions. 

14. Drift Eliminators. An effective zig-zag eliminator 
made in removable sections of redwood slats with spacer 
separators shall be installed in each cell of the tower. The 
cross-sectional area of the eliminator shall be equal to or 
greater than the cross-sectional area of the wood fill as 
measured perpendicular to the direction of air flow. The 
drift eliminator shall not permit the drift loss to exceed 
0.2 of 1 per cent of the water circulated. 

15. Primary Hot-Water Distribution System. The water 
distribution system. shall be designed for flexibile oper- 
ation and ready accessibility. The distribution method 
shall be either open basin with gravity-feed nozzles, or a 
pipe system with nozzles requiring not more than 6 psi 
water pressure at rated capacity. The nozzles shall be 
spaced to give even distribution of water over the entire 
top row of wood fill; the system shall be self-draining and 
non-clogging. 

Suitable inlet and connected water distribution piping 
shall be furnished for each cell. All main piping shall 
have 125 psi ASA standard-drilled flange connections 
with inlet brought to outside of tower. 

16. Mechanical Equipment (Fan Drive). 

(a) Fans. Fans shall be of the propeller type and of 
multi-blade construction. Each blade shall be 
adjustable as to degree of pitch and individually 
fastened to a common hub. 

Fan blades shall be made of high tensile 
strength corrosion-resistant materials; fan hub 
material shall be high tensile iron or steel. 

The entire fan wheel assembly shall be stati- 
cally balanced. An all redwood air-tight fan 
cylinder having a height of at least 4 ft above the 
fan deck shall be furnished. The lower part of 
the fan cylinder shall be venturi-shaped. 

%Crossflow towers with air inlet on one side only, may use air-tight 


single wall construction on wall enclosing air plenum chamber. 
4Asbestos-cement may be specified on outer wall in lieu of redwood. 


(Continued on Next Page) 
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Specifications: Induced Draft Redwood Cooling Towers — Industrial Type 


(b) Speed Reducer. Each fan shall be driven 
through a right-angle speed reduction unit of 
heavy-duty industrial type especially designed 
for cooling tower service and equipped with a 
matched set of spiral bevel or hypoid gears and 
heavy-duty tapered roller bearings. The reduc- 
tion-gear housing shall be of heavy cast-iron 
construction with large oil reservoir and with 
wide spread mounting base. The unit shall be 
designed to allow for operation in either direc- 
tion. 

(c) Motors. Each fan motor shall be suitable for 
cooling tower service, and located outside the 
moist air stream. Motors shall be three-phase, 
squirrel cage, induction type. 

Enclosure shall be ....... . (splashproof, 
totally enclosed, or Class | Group D explosion- 
proof); Speeds ........... (one or two); ... Volts; 

ae cycles; and insulation .. oss. (acregS 
A, Class B, or Special Class A). 

(d) Drive Shafts. The drive shaft connecting motor 
and gear reducer shall be especially designed for 
cooling tower service. Shaft ends shall be 
equipped with keyway and non-lubricated flexi- 
ble coupling to compensate for operational mis- 
alignment. Each drive shaft unit shall be dy- 
namically balanced. 

(e) Supports. The mechanical equipment assembly 
including the fan, speed reducer, drive shaft, and 
motor shall be supported on a unitized structural 
steel base. The base is to be securely anchored 
to wood tower framing by bolted connector cast- 
ings with provisions to provide adequate bearing 
area between steel beams and wood framing. 
The base shall consist of two continuous steel 
beams spread approximately 3 ft apart with 


be mounted on adjustable cast-iron rails to provide easy 
adjustment of drive shaft alignment. 
17. Cold Water Basin. (Redwood basin is optional for 
some units.) The basin floor shall be made of tongue-and- 
groove redwood nailed to redwood stringers spaced on 
close centers. The basin sides shall be made of heavy red- 
wood through-bolted on close centers to the basin floor. 
Sealing materials shall be used to assure watertight joints. 
The wood basin shall be equiped with float valve for 
make-up water control, sump with screen and anti-cavi- 
tation plate, and a drain and overflow connection. An 
air gap of not less than twice the diameter of the make-up 
water supply pipe shall be provided between the supply 
opening and the maximum water level in the basin. 
18. Access and Safety. Stairways and/or ladders, land- 
ings, walkways, handrails, and access doors shall be pro- 
vided in such number and location as necessary to give 
safe and convenient access to the top and the interior 
parts of the tower. 
19. Sound. The total sound intensity, with all fans in 
operation, shall not exceed 75 decibels® at a horizontal 
distance of 50 ft from nearest face of tower and not less 
than 4 ft above grade level. 
20. Tests After Installation. Acceptance tests to demon- 
strate the performance of the installed cooling tower may 
be made at the option of the purchaser under actual op- 
erating conditions, after notification of manufacturer, and 
in accordance with the current Cooling Tower Institute 
Test Procedure Form No. TSC-101 or the current ASME 
Power Test Code for Atmospheric Water Cooling 
Equipment. : 
21. Guarantee. The contractor shall guarantee for one 
year from date of delivery that the cooling tower fur- 
nished will be free from all defects in design, material, or 
workmanship, and shall repair or replace (f.o.b. point of 
shipment) any parts which are found defective. 







































cross beams and diagonal bracing. Motors shall 5On “B” scale, when the ambient does not exceed 65 decibels. 








is partitioned midway beneath the fan 
and fitted with drift eliminators that 
turn air upward toward fan outlet. 

Air flow in crossflow towers is even, 
horizontal, and of uniform velocity for 
the full travel through the cooling 
chamber, equalized over the chamber’s 
entire breadth and height by the unique 
arrangement of full height air inlet 
louvers and drift eliminator; the latter 
serves as a pressure-equalizing valve to 
assure equal air distribution through- 
out the tower volume. Greater air 
quantities with least draft loss are pos- 
sible since the air movement is unob- 
structed either by internal systems for 
hot-water distribution or by wood fill 
slats placed broadside to the air’s path. 

Water flow is likewise improved in 
the crossflow design. Uniform hot- 
water distribution is obtained through 
independently regulated flow valves at 
each tower cell and evenly spaced por- 
celain nozzles (average %4 to 1 in. diam) 
located in the floor of the open over- 
head basin, from which the water flows 
by gravity to a diffusion deck located 
directly beneath the nozzles, as indi- 
cated in Fig. 8. This uniformity of 
water flow is maintained on down 
through the wood filling to the cold 
water basin. 


Tower Design Features and 
Specifications 


Because of the many variables in 
Water-cooling tower calculations and 


performance, it is difficult to provide 
simple handbook equations and tables 
whereby an engineer can readily select 
the type and size of unit for definite 
water-cooling requirements. The best 
plan for obtaining accurate and com- 
plete cost data for the selection of cool- 
ing towers is the practical method of 
writing specifications (see example be- 
ginning previous page) and calling for 
competitive bids with complete state- 
ments of the guaranteed performance. 

The correct type and size of cooling 
equipment for a given service cannot 
be determined intelligently without 
considering the characteristics of the 
various types, together with the many 
correlated requirement factors. Very 
few installations are exactly alike in 
details and requirements. Hence condi- 
tions affecting performance and oper- 
ation of cooling equipment vary widely 
because of the many diversified appli- 
cations and widespread geographical 
locations. 

The choice and use of the proper 
cooling tower depends primarily upon 
the heat load and type of service such 
as refrigeration, steam condensing, en- 
gine jackets, refinery, etc., and also 
upon the desired cooling performance, 
mechanical and physical limitations of 
the plant served, effect of the water cir- 
culated upon the heat transfer rate, 
required range and approach, and type 
of cooling tower desired. 

The normal rating of a cooling tower 
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is defined as the gallons per minute of 
water cooled through a given tempera- 
ture range for a specified approach to 
the design wet-bulb temperature of the 
air. Many correlated factors, however, 
enter into the ultimate selection of the 
type and size of cooling tower; the fol- 
lowing information should be provided 
for each application. 

1. Type of heat cycle served— 
steam plant, gas or diesel engine, re- 
frigeration, air conditioning, process 
(refinery, chemical, dairy), etc. 

2. Number of units—present and 
proposed. 

3. Rated capacity—kw, hp, tons of 
refrig., tons of ice, cubic feet of gas, 
gpm of liquid, etc. 

4. Make and cycle of operation of 
each unit—manufacturer, year or 
model, speed, F-12, F-22 or ammonia, 
gas or vapor or liquid condensing or 
non-condensing, two or four-cycle, 
scavenging supercharged, etc. 

5. Optimum operating conditions— 
pressure, temperature, load (kw, hp, 
T, or gpm), all-year or seasonal, an- 
nual hours of operation, etc. 

6. Plant heat load, present and pro- 
posed—Btu per hr (or per min), or 
gpm of circulating water with its cool- 
ing range. 

7. Cooling equipment at present (if 
any), give details. 

8. Type of cooling equipment de- 
sired—spray pond, natural-draft tower, 
induced-draft tower, dry-surface heat 
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is partitioned midway beneath the fan 
exchanger, etc. 

9. Temperature of hot water enter- 
ing the tower at normal rating. 

10. Temperature of cold water leav- 
ing the tower at normal rating. 

11. Temperature of hot fluid to be 
cooled. 

12. Temperature of cold fluid to be 
cooled. 

13. Wet-bulb design temperature of 
ambient air. 

14. Location of cooling equipment 
—ground, roof, or sub-structure. 

15. Area available for cooling 
equipment. 

16. Proximity to other structures 
or equipment. 

17. Geographical location of in- 
stallation, elevation above sea level, 
and elevation above street level. 

Having determined the above basic 
data for the application of a cooling 
tower, the engineer should make a 
complete study of the tower design de- 
tails and its predicted economic per- 
formance. The time-honored and prac- 
tical method of writing specifications 
and requesting competitive bids, with 
complete statements of guaranteed per- 
formance, is the best procedure to ob- 
tain accurate and complete cost data 
for the selection of water-cooling equip- 
ment. The question will inevitably arise 
as to whether or not the lowest of com- 
petitive bids (on perhaps the poorest 
equipment) should be accepted, or 
whether a better quality should be 
selected at a higher price. 

The specifications on previous pages 
are typical for industrial towers, and 
include the usual design features (as 
sub-heads) to be considered by the po- 
tential purchaser of cooling equipment. 

Some of the features to be considered 
in the preparation of cooling tower 
specifications include: Kind of lumber 
and hardware, framework, timber con- 
nectors, hot water distribution system, 
casing and partitions, wood filling and 
eliminators, mechanical equipment 
(fans, speed reduction gear, drive shaft, 
and motors), cold water basin, access 
and safety, accessories such as piping, 
valves, nozzles, stairway, ladder, an- 
chor bolts, and foundation, also sound 
intensity, performance at varying con- 
ditions of operation, tests, and evalu- 
ation of costs (owning and operating). 

Tests to demonstrate the perform- 
ance of the installed cooling tower 
should be made in accordance with the 
current Cooling Tower Institute Test 
Procedure TSC-101 or the current 
ASME “Power Test Code for Atmos- 
pheric Water Cooling Equipment.” * 

To be continued in a future issue. 
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Award for Safety Given 


The midwest’s biggest petroleum re- 
finery, that of Standard Oil Company 
(Indiana) in Whiting, Indiana, has re- 
ceived the highest award for industrial 
accident prevention given by the Na- 
tional Safety Council. 

The Award of Honor was presented 
by the council’s president. Ned H. Dear- 
born, for the 1952 safety record. 
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New Plants — Planned and Building 


Socony-Vacuum. A new processing 
unit will be built at Manderson, Wyo- 
ming, By Socony-Vacuum, to handle 
15,000,000 cu ft of gas, in collabora- 
tion with seven other companies. Jef- 
ferson Lake Sulfur will recover sulfur 
from the hydrogen sulfide in the proc- 
essed gas. Frank M. Parsons, Los An- 
geles, will design and build plant. 


Texaco. Construction of a 2000 bbl 
per day alkylation unit is in the im- 
mediate offing by The Texas Company 
at its Westville, New Jersey, refinery 
with much of the equipment already 
ordered. Process design is in the hands 
of Texas Company staff engineers, and 
structural and piping system designed 
by James P. O’Donnell, Engineers. 


Sunray. A delayed coking plant to 
make 120,000 tons of coke annually is 
to be built by Sunray Oil Corporation 
at Sunray Village, south of Duncan, 
Oklahoma, that will operate on heavy 
fuel oil and yield also 7000 bbl per 
day of processable liquid products. 


Standard Indiana. A new catalytic 
Ultraforming unit will be built by 
Standard Oil (Indiana) Company at 
Casper, Wyoming, with The Lummus 
Company as contractor, and construc- 
tion to begin this spring, to be com- 
pleted by early 1955. Unit will have 
3750 bbl per day capacity. 


Col-Tex. Col-Tex Refining Company 
began operating its 1500 bbl per day 
Platformer at Colorado City, Texas, a 
short time ago. Unit was designed by 
UOP and built by Procon, Inc. 


Allby-Bylerlite. A new asphalt re- 
finery is to be built in Hammond, In- 
diana, called Allby A. and R. Corpora- 
tion. Owners are Bylerlite Corporation, 
Cleveland, Ohio, and Allied Materials 
Corporation. Plant will make more 
than 50,000,000 gal of asphalt per 
year, store 8,000,000 gal. It will cost 
$2,000,000 and begin production 
March 15. 


Imperial. Imperial Limited will build 
a $15,000,000 addition to its Edmon- 
ton, Alberta, refinery largely lubrica- 
ting oil facilities to make 2000 bbl of 
lubes per day. 


Cities Service. A gas processing plant 
to produce 55,000 gas per day of 
liquids will be built near Seminole, 
Texas (South Plains) by eight com- 
panies, Cities Service, which will oper- 
ate the plant; Atlantic, Burdell Oil, 
Magnolia, Superior, Sinclair, Shel Oil 
and Great Western Drilling Company. 
Delta Engineering will build it. 


Imperial Canada. Imperial Oil Ltd. 
of Canada is sweeping the boards and 
beginning a new plant at its refinery 


site at Imperoyal, near Halifax. New 
plant will have 41,625 bbl per day ca. 
pacity (22,000 bbl now), a 27,000 bb 
per day fluid cat cracker, and numer. 
ous other modern units. New stuff wij] 
cost between $25 and $30,000,000, 
says George R. McMillin, superintend- 
ent of the old, and the new plant. 


Tide Water. A 10,000 bbl per day 
Platformer unit will be built by C. F. 
Braun Company for Tide Water Asso. 
ciated Oil Company at Avon, Califor. 
nia. Sulfurous gases recovered by the 
operation will be used in the jointly 
owned Monsanto Chemical plant along. 
side to make sulfuric acid. 


Caltex. Two new 1300 bbl per day 
Platformer units were put on stream 
recently in refineries in Japan, affiliated 
with Caltex, one at Koa Oil Company 
Ltd., Marifu; one at Nippon Petro- 
leum Refining Co. Ltd., Kudamatsu. 


National Research. A new petro- 
chemical laboratory is building by Na- 
tional Research Corporation on Charle- 
mont Street, Newton, Massachusetts, 
says Richard S. Moore, NRC presi- 
dent. Griffin and Company of Cam- 
bridge is building it. It will house ad- 
ditional petrochemical research and be 
completed in mid-February, 1954. 


Davison. Davison Chemical Com- 
pany has begun its sulfuric acid plant 
at Bartow, Florida. Plant is rated at 
550 tons of 100 per cent sulfuric per 
calendar day, largest plant in the world 
making this all-importnt chemical. The 
acid, however, will be used mainly in 
making triple superphosphate in 
Davison’s adjoining plant. 


Cities Service Company is “well 
under way” on its two fluid hydro- 
former units, totalling more than 30,- 
000 bbl per day. One is at Lake Charles, 
Louisiana, to process 17,250 bbl per 
day, and the other East Chicago to 
handle 12,780. Each is about 50 per 
cent completed. 

Cities Service also is building a new 
vacuum flash unit at Lake Charles, for 
26,750 bbl per day, a 44,500 bbl per 
day naphtha fractionation unit, and a 
second delayed coking unit at East 
Chicago. 


Gulf. A new ethylene plant, biggest 
in the world is in the planning stage at 
Port Arthur, Texas, and another ‘big- 
gest,’ a platformer is to be built at the 
same plant. Ethylene plant will make 
3 billion cu ft of ethylene annually. 
Platformer will upgrade 29,000 bbl per 
day of naphtha for motor fuel or for 
aromatics or aviation fuel components. 
Construction of both will begin this 
spring. Badger Process of Stone and 
Webster will build ethylene plant; 
Fluor, the platformer. 
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SIMPLIFIED flowchart showing the essential steps in glycerin synthesis. 
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Synthesis of Petrochemicals 





Glycerol—A “Chemical Impossibility” Made “Easy” 


Hap the qualified organic chemist of 
a half-century ago been asked to name, 
in descending order of likelihood of 
synthesis, all the organic compounds 
that he considered it possible or prob- 
able would be synthesized in the 20th 
century, it is probable that of the com- 
pounds of simpler molecular structure 
glycerol would have appeared among 
the very last of his list. Identified fam- 
ily-wise by the layman-mystifying 
name of a “trihydric alcohol” glycerol 
(glycerin) has been obtained since time 
immemorial by the hydrolysis of 
especially animal fats, largely a by- 
product of soap-making—and soap was 
one of the earliest “chemical” products 
made by modern man. 

Because of its chemical versatility, 
its stability and its potential as an in- 
termediate in chemical syntheses the in- 


*Editor, Refining and Petrochemical Edition. 


ARCH L. FOSTER* 


dustrial and commercial demand for 
this material has grown steadily until 
the fats source has become inadequate 
to meet requirements. When long- 
haired research disclosed certain new 
reactions with olefins and halogens 
chemists, especially those working for 
Shell Development Company, looked 
about for places, ways, and possible 
products on which to try these new 
tools. 

By the patient, repetitious carrying 
out of some of these reactions, patience 
typical of the researchers, it was found 
that a hydrogen, one or more for that 
matter, on the propylene molecule can 
be substituted by a chlorine atom. This 
reaction is somewhat at variance with 
the formerly accepted dictum that in 
reacting an olefin with a halogen one 


EXCLUSIVE 
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of the double bonds will be broken 
first to add the halogen atoms, after 
which hydrogens may be replaced in 
the typical substitution reaction. 

Shell chemists, however, found ways 
and means to control the entry of chlo- 
rine into the propylene molecule so 
that a hydrogen is replaced, without dis- 
turbing the olefin double bond; the re- 
sult, allyl chloride, a still very reactive 
chemical. The next step appears sim- 
ple in theory; replace the chlorine by 
a hydroxyl group and we have ally! al- 
cohol, also decidedly reactive. Then the 
problem is to break one of the double 
bonds in such a way and in the presence 
of hydroxyl-bearing materials so that 
one —OH group attaches to each of the 
bonds so released. This when accomp- 
lished with allyl alcohol yields glycerol. 
The telling is simpler than the accomp- 
lishment, and the sequence of the re- 
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Universal develops new processes and per- dustry 
d 
no crossroads fects new refining techniques for one purpose it to 
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in our business only—that of making them immediatel) impro 
available to every petroleum refiner so that ess al 

refinery economics may be improved and bet- tion 
ter products may be made from petroleum. licens 

An excellent example of this policy is the This 

Platforming process. Just as soon as the terest 

process was developed and perfected it was our | 

offered to the entire petroleum refining in- upon 
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dustry so that refiners could ‘eit apply 
it to their individual needs. Likewise, as 
improvements were made in both the proc- 
ess and operating techniques, the informa- 
tion was available to each Platforming 


licensee. 


This is typical of Universal’s continued in- 
terest in the refiner’s welfare. The success of 
our company depends almost completely 


upon our ability to help him—to provide 


UNIVERSAL OIL PRODUCTS COMPANY 


oP) 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
® 


Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /nvestment 
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processing advances that will permit the 
refiner to improve his products and his posi- 


tion as a major factor in the economy of 


America and the world. 


There are No Crossroads In Our Business. 
The path is straight and well defined, lead- 
ing to but one goal—that of providing a 
comprehensive service through which the 
petroleum refiner can benefit to the greatest 


possible degree. 
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acuons is not that mentioned in this 


paragraph. 


In practice, and with variations in 
details, the manufacturing routine for 
the synthesis of glycerine is approxi- 
mately as follows: propylene is ob- 
concentrating 


tained normally by 
cracking still gases to yield a stream 


rich in the olefin; actually the synthesis 
may start with propane from natural or 


refinery gases, which is dehydrogenated 


to propylene by cracking thermally or 
by removing a pair of hydrogen atoms 
using a dehydrogenating catalyst such 


as heavy metal oxides, etc. Thermal 


cracking will require a temperature of 


1000 F or more, along with elevated 
pressure; catalysis effects the result un- 
der milder conditions. 

Dry propylene of fairly high purity 


is mixed at temperatures of the order 
of 700 F with molecular chlorine at 
essentially atmospheric temperature, or 
even lower, in a reactor vessel, in which 


the excess of chlorine over olefin may 
be as high as 6 or 7 to one. At atmos- 


pheric or slightly elevated pressures, of 


one-three atmospheres (an atmosphere 


is slightly less than 15 psig), the sub- 


stitution reaction is rapid, liberates con- 
siderable heat, and the mixture is either 


cooled in special coils or exits from the 
reactor at a higher temperature, up to 


925-975 F being typical and permis- 


sible. In any case the reaction mixture 


is cooled to more or less atmospheric 
temperature. ; 
The reaction in this step is essentially: 


Treating the dichloro intermediate 
compound with calcium hydroxide, 
lime solution or suspension, at slightly 
elevated temperatures of 130-160 F, 
eliminates hydrochloric acid from this 
molecule to form the oxide, the raw 
product is again purified by distillation, 
this time being recovered as an azeo- 
trope with water, finally to be concen- 
trated to 98-100 per cent of the oxide. 

The product is treated this time with 
dilute caustic soda solution which re- 
moves the last Cl atom, and adds two 
—OH groups on the other two car- 
bons, forming glycerin or glycerol, 


H H H 
H—C—C—CH. 
00 0 
H HH 


Any number of ticklish or stubborn 
chemical engineering problems had to 
be licked before glycerin synthesis be- 
came a commercial reality. For ex- 
ample, the step considered to be the 
crucial one in the synthesis is the hot 
chlorination of propylene, the first step. 
As mentioned earlier herein, the addi- 
tion step, in which two Cl atoms will 
add to the olefin by breaking one of the 
double bonds, is normally considered 
to be the most likely step, the one 
easiest to accomplish. To produce gly- 
cerin it is necessary to carry out the re- 
action under conditions that promote 
the substitution of hydrogen by chlo- 
rine, masking the addition reaction. By 





2H,C = CH— CH, + Cl, = 2H,C = CH—CH,Cl+ H, 


Propylene Chlorine 


The crude allyl chloride is “cleaned 
up” by fractionation to remove unre- 
acted propylene for recycle. Hydro- 
chloric acid is formed as an undesired 
byproduct, also carbon and other by- 
products result that must be removed 
by washing with water and with dilute 
caustic solution. The partially purified 
allyl chloride which includes also side 
reaction products such as di- and other 
polychloropropanes and propylenes 
small amounts of polymerized propyl- 
ene, etc., is further fractionated to 
eliminate practically all these impuri- 
ties as tower-bottom heavy ends. 

The second step to form the inter- 
mediate product known as epichloro- 
hydrin, is carried out by treating the 
allyl chloride with a large excess of 
chlorine-in-water solution (HOCI, hy- 
pochlorous acid), which adds the —OH 
(hydroxyl) group to one of the carbon 
bonds in the double bond, the —Cl go- 
ing on the other bond and reducing the 
olefin bond to a single carbon-carbon 
bond, 


Allyl Chloride 


Hydrogen 





long research it was found that employ- 
ing a mixture of four or more parts 
(mols) of propylene for each part (mol) 
of Cl, has the effect of inhibiting the 
addition reaction at the temperatures 
above 600 F or thereabouts. Release 
of hydrogen in this reaction has the 
tendency to reduce this substitution 
tendency, so that it is necessary to so 
control the concentrations of reactants 
and products that hydrogen concentra- 
tion and thus its influence on the chlo- 
rination be kept below a limiting value 
to avoid slowing down the reaction. 
As only one-fourth as many mols of 
Cl are present in the reaction mixture 
is propylene mols this preponderance 
of the olefin tends to induce only one 
Cl atom to enter each molecule and 
thus to minimize dichlor- and higher 
substitution products that waste both 
reactants and form undesired products. 
High pressure is not required, in fact 
may influence undesirably, the addition 
reaction or multiple substitution, or 





addition of Cl in the olefin. Because of 
the excess of olefin practically all of the 
chlorine is consumed in each pass, not 
without side reactions which reduce the 
final yield of allyl chloride to some 
value between 75 and 90 per cent, the 
result depending on the exactness of 
control of the reaction to optimum con. 
ditions for high yield, on the purity of 
the charge streams and the nature of 
impurities present, if any. Coke is de. 
posited in the reactor tubes, and must 
be removed at suitable intervals. 

One great problem is or has been the 
concentration of the glycerin-salt solu. 
tion, and the later separation of the two, 
The solution is sent to multiple-effect 
evaporators, a type of operation 
wherein by successive stages in inter- 
connected vessels, under varying de- 
grees of reduced pressures that de- 
crease as the solution becomes more 
concentrated, the water is removed to 
result eventually in precipitation of the 
salt leaving the glycerin in more and 
more concentrated solutions. The salt- 
glycerin-water slurry is settled, the 
liquid transferred to other evaporators 
under more severe conditions of vac- 
uum until practically all salt is removed 
and glycerin of around 90 per cent, 
plus water and small amounts of side 
reaction products is obtained. This 
product is treated in various undis- 
closed ways and reduced to approxi- 
mately 99 per cent glycerin in a last 
high-vacuum still, as the final product. 

Another step that is no part of the 
primary synthesis but must be carried 
out with care and economy if the com- 
mercial operation is to succeed is that 
of recovery and purification of the re- 
cycle propylene. As stated, four mols 
of olefin are passed through the reactor 
for each mol of Cl introduced. Theore- 
tically three of these mols of propylene 
pass unreacted through the first step 
and the actual recovery is not far from 
that value. Effluent gases and vapors 
from the reactor contain, besides im- 
purities and byproducts of undesired 
side reactions, allyl chloride, half as 
many mols of hydrogen, some of which 
is combined with chlorine to form hy- 
drogen chloride, or hydrochloric acid. 
This HCI must be eliminated before the 
propylene is recycled, otherwise the 
tendency is to add HCI to the olefin by 
breaking one of the double bonds to 
form a propyl chloride that takes no 
further part in the synthesis, causing 
loss of expensive reactants. 

The overhead product from the frac- 
tionator that concentrates allyl chlo- 
ride in its bottoms is sent to a column 
to pass upward countercurrent to a 
stream of water that removes all but 
traces of HCl, which traces are re 








2H,C = CH—CH,Cl-+ 2HO— Cl = 2H,(OH)C — CH(Cl) — CH,,Cl + Ca(OH, = 2H,C—CH— CH, Cl+ CaCl, -+-2H,0 
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moved then in another column by 
washing countercurrently with dilute 
caustic solution. The wash water is re- 
ysed until the concentration of HCl is 
the highest that may be obtained con- 
sistent with adequate and efficient re- 
moval of the acid from the propylene 
recycle stream. This olefin stream is 
compressed and cooled to liquid and is 
returned and mixed with fresh olefin to 
again pass through the reactor. The 
HCl solution may be concentrated for 
sale or use in other syntheses, or may 
be used “‘as is.” 4 

Throughout the chlorination steps, 
it is imperative that the concentration 
of chlorine be kept at a low level to 
prevent the highly reactive halogen 
from attacking the propylene or allyl 
chloride in several places simultan- 
eously. In the second chlorination step, 
actually the addition of hypochlorous 
acid HO-Cl, the amount of this weak 
acid present in the water at any time is 
small. Not only does this reduce the 
hyperactivity of the chlorine by con- 
verting it to a very weak acid much less 
reactive than is molecular chlorine, but 
keeps the chlorine concentration quite 
low, to encourage only the addition re- 
action to the highly active double bond. 
This step is carried out at temperatures 
approximately atmospheric or slightly 
higher, the more easily controlled by 
the excess of acidic solution present. 








Nitration of glycerin was discovered 
more than a century ago, and the pro- 
duction of the high explosive trinitro- 
glycerin, was about the first of the great 
explosives to be developed following 
that of black powder, the origin ol 
which is a portion of human accomp- 
lishment lost in the dim aisles of 
Chinese history. This “nitro” product is 
made by substituting all three of the 
hydroxyl groups by nitro groups from 
nitric acid, —NO,,. This nitro radical is 
a monovalent group that, when added 
in these proportions supplies the theore- 
tical amount of oxygen to burn com- 
pletely the entire hydrogen and carbon 
content of the molecule, when the oxy- 
gen of the hydroxyl is included. In 
truth, the nitro-glycerin compound is 
not a nitro compound but is actually 
glyceryl trinitrate, 
H 
H,—C—C—CH,, or C,H,(NO,),. 

Cs ¥£ 

Oo O O 

N N N 

Oo ©, G, 
If it is assumed that the nitrogen is re- 
duced to molecular nitrogen, N,, in the 
explosion, which appears to be the 
major reaction under the conditions, 
then the oxygen requirement for com- 
plete combustion of the glyceryl radi- 
cal, C,H,—, is 8% O atoms. In this 
molecule 9 oxygen atoms are present, 
























hence the efficiency of the nitroglycerin 
explosive. Strangely, nitroglycerin in 
very dilute concentration is an ex- 
tremely strong heart stimulant. 

More than 1500 commercial and in 
dustrial uses for glycerin have been de- 
veloped, including its use in foods; re 
searchers have found that the human 
body converts some 10 per cent of the 
fats taken into it, into glycerine, thus 
justifying the use of moderate amounts 
of it in processing foods. Large 
amounts are employed in making alkyd 
resins of many types, the consumption 
running into many millions of pounds 
annually. Cellophane manufacture also 
consumes millions of pounds per year. 

Other laboratory methods for the 
synthesis of glycerin have been de- 
veloped but none have been shown to 
be commercially practicable. Swann 
[Univ. Illinois Eng. Bull. 204, (1930)], 
synthesized glycerin from ally! chloride 
by the use of persulfuric acid, H,S,O,, 
as hydroxylating agent instead of con- 
centrated sulfuric used previously. The 
process was said at that time to await 
commercial fruition by the develop- 
ment of an economical process for re- 
generating the spent acid. Hypochlo- 
rous acid, HOCI, a very weak acid, is 
employed also to synthesize ethylene 
glycol HO—CH,—CH,OH, and 
other glycols from ethylene by addition 
to one of the double bonds. * * * 
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Your questions on refining and gas processing 
problems answered here. Send yours in today! 
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Differences in Extractive 
Soivents of Lubricating Oil 


(1) Solvent extraction of lubri- 

cating oil fractions is carried out 
commercially mainly with three sol- 
yents; phenol, furfural, and the Duo- 
Sol Selecto solvent. What advantages 
and disadvantages have each of these 
solvents in refining lubricants, and for 
what type of product is each solvent 
most efticient? What lubricant proper- 
ties are enhanced most by each solvent? 


Q (2) What are the relationships 
between the different commercial 
solvent treating processes, phenol, fur- 
fural, and Selecto Duo-Sol and the pro- 
perties of oiliness (or load-carrying 
capacity), oxidation resistance, var- 
nish formation, and the viscosity-tem- 
perature property of lubricating oils 
from the same stock, such as a typical 
Mid-Continent crude fraction? What 
are the yield relationships ?—M. C, L. 





Furfural, phenol, and Duo-Sol 

processes are not in every respect 
comparable although all of them are 
used for refining lubricating oils. High 
grade motor oils must be free of asphalt 
and low viscosity index constituents. 
Furfural and phenol remove the low vis- 
cosity index constituents but not asphalt. 
The Duo-Sol process removes both the 
low viscosity index constituents and 
asphalt. furfural and phenol are applied 
as single solvents, the Duo-Sol process 
uses two immiscible solvents, a mixture 
of phenol and cresylic acid for removing 
the low viscosity index constituents, and 
propane for precipitating asphalt. 

Furfural and phenol are employed on 
distillate stocks or on residual stocks de- 
asphaited with propane. A few residual 
stocks like those arising from Pennsy]- 
vania crude oils, are almost free of as- 
phalt and do not require deasphalting 
if they are treated with furfural or 
phenol. The furfural and the phenol 
processes use packed towers and towers 
equipped with trays respectively and 
employ slightly different techniques, 
such as water injection in the phenol 
tower. The methods for removing water 
from the solvent are also not alike be- 
cause of the differences in the physico- 
chemical characteristics between the two 
solvents. However, the refining action of 
furfural and phenol is very much alike 
and they can be considered interchange- 
able. Furfural boils at 323 F and phenol 
at 361 F which permits separation of 
furfural by distillation from compara- 
tively low boiling stocks. 

The Duo-Sol process uses the phenol- 
cresylic acid mixture which has the re- 
fining action similar to that of furfural 
or pure phenol. The oil is dissolved in 
liquid propane which boils at 130 F 
under 255 psig, The extract from this 
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process is a mixture of the low viscosity 
index constituents and asphalt. 


The yield-quality relationships of 
products obtained by these various re- 
fining methods is for practical purposes 
the same provided the treating condi- 
tions are properly adjusted (V. A. 
Kalichevsky, Calculation of Solvent 
Extraction Equilibria, Ind. Eng. Chem. 
38, 1009-12 (1946). Propane may be 
preferable to vacuum distillation for 
separating the very heavy lubricating oil 
fractions from asphalt thus raising the 
yield and viscosity of the refined 
product. 

The above processes are described in 
detail by V. A. Kalichevsky, Modern 
Methods of Refining Lubricating Oils, 
Am. Chem. Soc. Monograph No. 76. 
Reinhold Publishing Corporation, New 
York (1938). V.A.K. 


Ammonia From Natural Gas 
In the manufacture of ammonia, 
what are the essential operating 

conditions for the two main steps in 

the synthesis, including temperatures, 
pressures, component concentration, 
reaction times, also typical yields ob- 


tained? 
Cc. DLN. 


In the manufacture of ammonia, 
NH,, from natural gas and air the 
natural gas before entering the reform- 
ing stage must be purified of sulfur com- 
pounds. Hydrogen sulfide is almost com- 
pletely removed by monoethanolamine 
scrubbing and the organic sulfur is re- 
moved by zinc oxide catalyst at 750 F. 
About 100,000 cu ft of the following 
gas is required per ton of ammonia, this 
is roughly 50 per cent of the total gas 
requirement per ton of ammonia made. 


Composition of Natural Gas 
for Ammonia Plant 


Constituent Mol % 
Methane _.. ...72.0 
Ethane .... 6.2 
Propane 4.0 
Butanes 1.8 
Pentanes and heavier . 0.8 
Hydrogen sulfide . 0.1 
Nitrogen 15.0 


Preheated steam is added on a weight 
ratio of about 1 to 1 and the primary re- 
forming takes place over nickel oxide in 


pelleted form at 1300 F. The effluent 


_ passes to secondary reformers where at 


1830 F residual methane is cleaned up 
when required amount of air is intro- 
duced to set the nitrogen ratio. Nickel 
catalyst is used in this stage also. 
The effluent is cooled to 950 F and 
additional steam added and the conven- 
tional water gas shift reaction employed. 
The reformed gas is quenched to at- 


mospheric temperature and stored with 
a general composition as follows: 


Component Mol % 
Hydrogen ....60.0 
Nitrogen _..... renea OIes ee 20.0 
Methane plus inerts 0.2 
Carbon monoxide 2.5 
Carbon dioxide 16.3 


Synthesis gas is compressed to 250 
psig and scrubbed with monoethanol- 
amine to remove carbon dioxide. Addi- 
tional compression elevates the pressure 
to 1800 psig where carbon monoxide is 
removed by scrubbing with cold (32 F) 
aqueous ammoniacal solution of copper 
formate. Synthesis gas is then com- 
pressed to 5000 psig and blended with 
recirculated unconverted gas contain- 
ing a portion of the synthesized am- 
monia, Cooling removes the remaining 
ammonia and the blended gas then goes 
to conversion chamber where the syn- 
thesis of ammonia takes place over pro- 
moted iron catalyst at 930 F. 

Under these conditions approximately 
a 12 per cent conversion per pass is at- 
tained with an overall efficiency of 85 
per cent. 


_ The foregoing is a portion of the informa- 
tion and data found in “Fertilizer from Petro- 
leum”’ by McCullough, G. W., Perry, C. W., 
and Ogilvie, R. S., Petroleum Processing, 


April 1951. 
Frank H. Dotterweich. 





CNGA Approves Tables 

By officially adopting a resolution 
the Executive Committee of the Cali- 
fornia Natural Gasoline Association 
approved the recently published vol- 
ume of recalculated and extended 
ASTM-IP Petroleum Measurment 
Tables. This action also included the 
revisions necessary to Tables 1 and 2 
of the association’s Bulletin TS-441 so 
that they will be in accord with the new 
tables. 

Revisions necessary to Tables | and 
2 of Bulletin TS-441 are listed in the 
enclosure for use of those using that 
bulletin. Revised copies of those tables 
will be available from the CNGA of- 
fice, 510 West 6th Street, Los Angeles 
14, California. 








Specific Gravity Temperature 





Corrections. 

CNGA ASTM 

TS-441 IP 
Ck A ee .580 .579 
ts i re .598 599 
. , ul ree .600 .601 
A Lo. eer .593 592 
Re a eee 594 593 
od eee 595 594 
yk A. errr .596 .595 
Ce .600 .599 
cL, re .604 603 
Ca. ah. See .607 606 
. ere .608 .607 
. ke ore .610 .609 
Co | 611 .610 
A. | ee .6123 611 


LPG Volume Corrections. 





.520 @ 118 deg.............. .903 .904 
RC eee .932 .933 
f ) } ft ren .897 898 
.5625 @ 183 deg.............. .878 . 879 
. oo. 2 eee .882 . 883 
i. 2 eee -895 896 
Po ee -909 .910 
ee eee 989 .990 
.555 @ 134 deg.............. 898 899 
oS 895 896 
Roo ee an .925 .926 
HUD TRO GRE, 0. civ ccvesccee .923 .924 















































































































Two phases of management and op- 
eration of the refining industry were 
discussed by the Gulf Coast section of 
Western Petroleum Refiners Associa- 
tion membership, in Beaumont, Texas, 
February 11-12. Interrelationships be- 
tween management of company per- 
sonnel and different technical and op- 
erating problems, were brought up in- 
cluding the economics of processing. 

In the field of personnel training, 
additional benefits to salaries or wages, 
the perfecting of communications be- 
tween management and employees, an 
outstanding panel of speakers showed, 
for example, how employee morale and 
efficiency can be upgraded and main- 
tained by knowing and understanding 
the individual’s problem on the job but 
especially at home, and by making in- 
telligent efforts to aid in correcting the 
problems they face. Communications 
should be on the employee level, the 
speakers said. 

Operation-wise, the refiner has sev- 
eral problems, some of them recent in 
origin, like source for and methods of 
segregating feed stocks for cat crack- 
ing and reforming operations, for 
which new methods are being devel- 
oped rapidly. Different fractions show 
varying results in the cat cracker in 
yields and qualities of products. The 
refiner must know these differences in 
his feed properties to obtain the best 
results from his specific situation. 

The big problems in lubricating oil 
making is to reduce the excessive wear 
experienced in the engine when start- 
ing up, cold, when little oil is retained 
on bearing surfaces. High viscosity in- 
dex oils are a must, to be fluid enough 
to be pumped quickly to bearing sur- 
faces when starting, still retain their 
viscosity at running temperatures. 





WPRA Gulf Coast Refiners. Compare Refining, Personnel Problems, and Solution; 





L. B. Gough J. Boston A. D. Moore 


L. B. Gough, genial industrial relations manager for Magnolia, who presided over the 
two February 11 sessions of WPRA on the Gulf Coast. 

Joe Boston, industrial relations director for Atlantic Refining on the Gulf Coaz, 
brought in questions and discussions on the ticklish problems of working betwee 
executives and labor leaders in efforts to maintain equilibrium and improve operations, 
A. D. Moore, Beaumont attorney, was active in the discussion in efforts to interpret 
and clarify various points of the T-H law, and of proposed changes. 





E. L. Jones G. W. Wharton J. W. Davis 


Edward L. Jones, chemical plants division process engineer for Blaw-Knox, Engineers, 
gave several assemblies of yield-cost data on various types of operation of a new 
coking process under various conditions. 

G. W. Wharton, junior process engineer for Magnolia, showed that the effects of two 
lubricating or other oil additives in the same oil are not “additive,” but individual 
investigation must show the effects of using two addition agents in a given oil. 
James W. Davis, Bureau of Mines Physical Chemist, gave a comprehensive report on 
the findings of the joint research of the Bureau, API, etc., into the properties of petro- 
leum distillates, such as diesel oils, etc., as they affect resistance to oxidation. 


G. F. Bush K. H. Mueller F. R. Weise 


H. T. Fort, Jr. 

Homer T. Fort, Jr., left, public relations director for Magnolia good moral training pays off in better work and employee ad- 
Petroleum, discussed in considerable detail methods for commu- vancement in the company. 

nicating to employees the ideas of management, what. makes Karl H. Mueller, Fort Worth attorney, and F. Roe Weise, Stand- 
good and bad bulletin board practices, how to handle groups of ard Oil (Indiana), outlined the multifarious and involved consid- 
employees in training, “briefing,” and in transmitting directions. erations of the present Taft-Hartley Labor Law, the plans that 
G. F. Bush, personnel and industrial relations director for Mid- have been advanced for its revision, and the possible trend in 
Continent Petroleum, showed how attention to employee’s per- legislation to clarify the management-labor problems of the pres 
sonal situations and problems, how good personal counsel and ent and future. 
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Figs. 1 and 2 are representative 
of results obtained in a test con- 
ducted by a major oil company 
in an.area where an abnormal 
number of slodge complaints in 
domestic heating systems were 
received, 


Fig. 1 shows a typical filter ele- 
ment as removed from one of 
the heating units after running 
on untreated fuel. Fig. 2 shows an 
element at the end of a 90-day 
test period in which the same fuel 
plus Fuel Oil Additive No. 2 had 
been used in the system. 


This, and other findings in the 
test, indicated that Du Pont Fuel 
Oil Additive No. 2 acts as an 
active sludge dispersant in con- 
centrations of 20 Ibs./1000 bar- 
rels and that its use in dirty fuel 
oil systems is generally beneficial. 














Increase your heating oil market with 


DU PONT FUEL OIL ADDITIVE No. 





ineers, 
a new 


The prevention of filter clogging is an important 
sales and servicing advantage . . . and customer 


If you want to insure a higher quality fuel oil for 
next fall’s market, why not start by giving it added 
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‘vidual satisfaction is becoming increasingly important in storage stability 20w with Du Pont Fuel Oil Addi- 
t every heating oil market. One way of assuring this tive No. 2. 
pa a any Ra in the prevention of clogged filter Samples for testing in your own stocks and a de- 
eee ae Siew scriptive booklet on this additive can be obtained 

To help overcome clogging, Du Pont Fuel Oil Ad- from any DuPont Petroleum Chemicals Division 

ditive No. 2 not only retards the formation of in- representative or regional office. 

soluble residues, but also reduces the particle size 

of those residues that are formed. 

Actual field tests, of which the filter elements illus- 

trated above are a part, show also that Fuel Oil 

Additive No. 2 acts as a sludge dispersant in dirty 

fuel systems and, being ashless, burns completely 

with the fuel. REG. us, PaT.OFF. 
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EUGENE 


FUEL with the excessively high octane 
ratings required today to control pre- 
ignition in modern automotive engines 
may no longer be required with a new 
ignition controlling additive that prom- 
ises to reduce preignition and spark 
plug fouling. In fuel sufficiently high 
in octane numbers to prevent knock- 
ing, the additive, a haloalkyl phos- 
phorus compound, is said to control 
preignition caused by fouled spark 
plugs or by combustion chamber de- 
posits. In multicylinder engine tests, for 
example, the compound reportedly 
gave an 8814 octane fuel the same pre- 
ignition qualities as a 9342 octane ref- 
erence fuel. Two fleet tests of passenger 
cars on the road showed similar results. 
Added at 0.55 cc per gallon of fuel — 


*Eastern Editor. 



































GLASSES & GASKETS 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 





























TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 
fae 44 







SKINNER-SEAL PIPE LINE CLAMP ‘for 
long splits and bad corrosion leaks. 


In stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A, 
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Preignition Control Compound for Gasoline 


B. BRIEN* 


based on 0.2 theory of phosphorus and 
3 cc TEL —the additive raised the 
preignition control level of an 85% 
octane number fuel to that of an un- 
treated 91 octane fuel. (Fig. 1) 





PREIGNITION 
PASSENGER CAR FLEET TESTS 
Octane Number Required to Suppress Preignition 
95 





BASELINE icc 


FIG. 1. IN ROAD TESTS THE ADDI- 
TIVE in 85% octane fuel gave the same 
preignition control as 91 octane fuel. 





Engine knock is the detonation of a 
part of the gasoline-air mixture brought 
about by too high temperatures and 
pressures following proper spark tim- 
ing. Preignition is more complicated, 


P 815.5 


but the most common type in pass 
enger cars is said to be caused by de. 
posits on the spark plug and combys 
tion chamber. In such a case, the yp. 
burned charge is ignited by the hot 
deposits without regard to the spark. 

Engine noises both from knocking 
and preignition can be eliminated by g 
fuel of sufficiently high octane number. 
The high octane fuel required to pre. 
vent knock is justified economically 
as it produces more power; but the 
extra octane numbers needed over and 
above this minimum to suppress pre. 
ignition do not foster engine efficiency, 
and, consequently, are wasted. 

These excess numbers need not be 
added to knock-free fuel, according to 
the company making the compound, 
because the new additive can prevent 
the incandescence of combustion cham. 
ber deposits. In this way, it helps to 
reduce preignition. 

The new compound is also said to 
eliminate removal of old, fouled spark 
plugs and the cleaning of accumulated 
engine deposits because it returns 
fouled plugs to normal operation and 
negatives combustion chamber depos- 
its after 2 or 3 tankfuls of treated fuel, 

Because of the additive, developed 
by Ethyl Corp., the company claims 
that refiners will not need to add excess 
octane numbers just to overcome pre- 
ignition: They can produce a lower 
octane fuel with the preignition con- 
trol of a high octane fuel-by using the 
additive. xk kt 


Plant Aid 





Boiler Feed Water Alarm 
A. T. BUNCH 


When the boiler feed-water 
pressure drops below normal 


HORN 


re 


_ 


__ 


i 











operating pressure the mercoid 
switch contacts close; thereby 
closing the circuit through the 
horn and sounding the alarm. 


Ye IN. PIPE CONNECTED 
TO BOILER FEED 
WATER LINE 


Ny 


“A-B" RELAY—ONE 
CONTACT NORMALLY 
OPEN—ONE CONTACT 
NORMALLY CLOSED 





MERCOID CONTROL 
SWITCH—TYPE DA 31 














. ae 








Lé 











fF 
PUSH BUTTON— 
MOMENTARY CONTACT 














110 V 





When the push button contacts are 
closed, the coil is energized and opens 
the contact points which are normally 
closed, and closes the contact points 


tPhillips Petroleum Company, Pasadena, 
Texas. 


THE 


which are normally open, thereby break- 
ing the horn circuit. 

When the feed-water pressure builds 
back up to normal, the mercoid switch 
contacts reopen and the relay drops 
out. x et 
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| CHANGER DESIGNED 
FOR HIGH PRESSURE © 
| DIFFERENTIAL 


A pressure differential of ap- 
proximately 1300 pounds per 
square inch aeross the tube 
sheet is one of the unusual 
conditions to be provided for 
ina carbon dioxide condenser 
currently under construction in 
kellogg’s fabrication shops for 
a leading chemical processor. 


The condenser consists of 
two shells, 18 inches in diame- 
ter, of forged integral channel 
fixed tube sheet construction. 
The tubes, 250 per bundle. 
are of *4-inch admiralty, 20 
feet long. The shell cover. 
channel, and tube sheets are 
all of steel. 


In operation, water will 
circulate in the tubes at a 
design pressure of 80 psig. to 
condense approximately 
30,000 Ibs. per hour of carbon 
dioxide under a pressure of 
1400 psig. 


Just one of scores of ex- 
changers, condensers, coolers, 
and reboilers that annually 
come out of its shops, this job 
illustrates one of an infinite 
number of extreme conditions 
Kellogg is experienced and 
equipped to meet in designing 
and fabricating process 
equipment. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 





PULLMAN 


NEWS 


FEB.-MAR. 1954 


fsa at i ae na 
& 


Fourteen Shells for Three Condensers 
to Have Interchangeable Bundles 


Three condensers currently being 
engineered by Kellogg for a major 
refiner will represent an optimum 
in interchangeability of bundles—a 
feature every refiner wants but one 
that is often difficult to achieve in a 
unit without over-engineering it. 

The three condenser units, de- 
signed to handle C-4 cuts, comprise 
a total of 14 shells. Following nor- 
mal design practices, initial Kellogg 
engineering proposals included 
three sizes of shells. However, fur- 
ther study by Kellogg engineers 
proved, in this instance, that it 
would be most economical in the 
long run to design the entire group 
of 14 shells for interchangeable 
bundles. Both proposals were sub- 
mitted, the customer agreeing that 
the interchangeable bundle plan 
best served their purposes. 

Each of the 14 sections are of 
floating tube sheet construction 
with 2040 square feet of 34-inch 
admiralty tubes, naval brass tube 
sheets, and steel baffles. Inside 
diameter of each shell is 33 inches. 
The sections are all designed for 
500 degrees F. on the shell side, 
300 degrees F. on the tube side, 
and 300 psig. on one side. 

Interchangeable bundles for this 
many sections will offer several im- 


portant advantages to the refiner. 
They will, for example, cut down 
considerably on refinery mainte- 
nance stock, since only one spare 
bundle need be kept in stock to 
service any one of the 14 sections. 
Shorter down time for repairs are 
also expected to result from the 
fact that the spare bundle can be 
substituted easily in an emergency 
without shutting the unit down for 
lengthy repairs or rebuilding. 


...An Exact Bevel 


One of the two reflux reboiler shells being 
fabricated in Kellogg’s Jersey City shop 
for a major petroleum refiner. Here a 
nozzle is being welded to the shell—the final 
operation that demands the utmost in pre- 
cision. Holes for these nozzles have been 
cut with an exact bevel so that a perfect 
joint results when welding is completed. 
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Air Clamp Aids Drill REF! 
Press Operation 
|nsTEAD of using the universally oper- a 
ated “C” clamps to retain a piece of 
material on the bed plate of a drill press 
while holes are being bored through the — 
metal, pipe flanges for example, a 
thoughful machinist in the general » Robert 
maintenance shop of National Coopera- gineer e 
tive Refinery Association, in McPher- ment - 
son, Kansas, developed an easily oper- ae C 
ated air clamp. The cylinder for the sng W 
clamp was made of a short 2-in. pipe serve as a 
nipple, polished inside, and the top and opera 
head closed by welding a flat plate over Sing of oil 
the opening. The bottom was fitted with ) Le He 
ja = — —— — a i Left, opposite side of air clamp showing the opere 
Company 
control valve. Right, air clamp for hold- North Da 
ing material on drill press table when bor. by Thom 
ing holes in pipe flanges, for example. ager. As 
Oy sion of S 
ee fy ment, Hu 
aoe ar — — in ration, al 
i a combination cover, packing gland, ae euliat 





and guide for the piston rod. The piston 


; F : llinoi: 
is a flat plate finished with a tolerance = 











that allows it to pass freely up and > F. W. 
no : a | down without binding. This plate in Humble 
7, ' ( turn was attached to the piston rod that town, Te 

ca % #e flows downward through the guide and es 
A - packing gland. At the top of the rod and § vegas 

piston plate, a hole was bored for a re- include: 
: taining capscrew to hold in place a Michigan 
ia - common leather cup, similar to those Stevens, | 
“a , used in a working barrel of a water will be it 


well. Between the bottom cover and the 
plate supporting the piston cup is a 
heavy coil spring, to load the piston for 
return to the top when air is released. 
A ferrule over the piston rod between 
the plate below the leather cup, and 
above the bottom cover was inserted as 
a sort of back-stop to prevent over com- 
pression of the return spring. Air is ad- 
mitted to the cylinder through a 
threaded hole near the top into which a 
throttle was inserted. This control is 
similar to the air brake valve commonly 
used on trucks. Hose from the air sup- 
ply in the shop is attached to the throt- 
tle valve and left as a more or less per- 
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@UIPMENT. ; i manent fixture. The cylinder was Eugene 
a: ; . welded to an arm which in turn was at- Catalyst. 
tached to a standard in such manner Medal. « 








that the arm can be raised or lowered to 











STEEL PLATE ANI allow a thin piece to be clamped on the — t 
’ bed plate, or raised to maximum height rusts, 
when a heavy cylinder, for example is Pew, rr. 
aSili E E L A LS O EAR 7 to be worked over by boring new or ad- and prit 
— OR} E| ditional holes. The lower end of the tion din 
A piston rod contains a device similar to 








; . solvi 
acting as a cushion. The standard was mg 


eS PEGCIFI ic 2 a 's foot which lays flat against the [| > E 
BOUR SERCTICATIONS ting IRs moor 


, : : Ange 
fitted with attachments for bolting to om = 
the bed plate by using the slots pro- Befor 
‘ vided for bolting material in place be- scholars 
neath the drill. A slight flip of the air Houdry 
: valve immediately fills the cylinder with John Sc 
air under pressure, and a reverse move director 
Phia En 


ment returns the valve to closed posi- 








tion and opens an exhaust port to aa, 

empty the cylinder. The spring in the tish che 

cylinder immediately lifts the crows and wo 

foot from the wood cushion, and another Houdry 

flange, for example can be set, or at achieve 

other hole turned beneath the drill bit. Petrolet 

ka Houc 
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PERSONALS 


» Robert L. Greene formerly process en- 
ineer With the Esso engineering depart- 
ment of Standard Oil Development Com- 
pany has joined the staff of Purvin and 
Gertz, Consulting Engineers, Dallas, 
Texas. With Purvin and Gertz he will 
serve aS a process consultant in the design 
and operation of facilities for the process- 
ing of oil and gas. 


> L. H. Huth will be superintendent of 
the operating division at Standard Oil 
Company’s new refinery in Mandan, 
North Dakota, it was announced recently 
by Thomas E. Stockdale, refinery man- 
ager. As a supervisor in the projects divi- 
sion of Standard’s manufacturing depart- 
ment, Huth has overseen planning, prepa- 
ration, and preliminary construction for 
the refinery. A graduate of the University 
of Illinois, he joined Standard in 1942. 


» F. W. Lampe has joined the staff of 
Humble Oil and Refining Company’s Bay- 
town, Texas, refinery. Lampe, who has 
his PhD in chemistry from Columbia 
University, will be in the research and de- 
velopment division. Other staff additions 
include: Buford D. Smith, University of 
Michigan graduate, and Wayne E. 


Stevens, University of Utah sraduate. who 
will be in the technical services division. 





Eugene J. Houdry, president of Oxy- 
Catalyst, Inc., receives historic John Scott 
Medal, a scroll and $1000, from Ernest T. 
Trigg, vice president of the board of City 
Trusts, Philadelphia. Center is Joseph N. 
Pew, Jr., chairman of the Sun Oil board, 
and principal speaker at medal presenta- 
tion dinner. 


> Eugene J. Houdry, the man in whose 
inventive genius many see the hope for 
solving the smog problem afflicting Los 
Angeles and other American cities, has 
been honored in Philadelphia. 

Before a January dinner meeting of 
scholars, scientists, and civic leaders, 
Houdry was presented with the historic 
John Scott Medal Award by the board of 
directors of City Trusts in the Philadel- 
Phia Eneineers Club. 

e Scott Award—a copper medal, a 
scroll and $1000—was created by a Scot- 
tish chemist in 1816 “for ingenious men 
and women who make useful inventions.” 
Houdry received it in recognition of his 
achievements in the catalytic cracking of 
Petroleum. 


Houdry is the founder of Houdry Proc- 


ess Corporation, which he headed until 
he resigned in 1948 to do private research 
and to experiment. He formed Oxy Cata- 
lyst, Inc., in 1950 to manufacture a new 
catalyst he developed that consumes 
manufacturing pollutants such as contrib- 
ute to Los Angeles smog. 


>» F. E. Caddy, Shell Chemical Corpora- 
tion plant manager at Martinez, Califor- 
nia, has become manager of the company’s 
new plant at Norco, Louisiana, C. W. 
Humphreys, vice president, anounced. 
C. H. Plomteaux, of the company’s manu- 
facturing operations department at head 
office in New York, will be assistant 
superintendent. 

Caddy received a BS degree in chemis- 
try and physics from Stanford Univer- 
sity. He joined Shell in 1931. He was ap- 
pointed plant superintendent at Houston, 
Texas, in 1948 and became plant mana- 
ger at Martinez in 1951. 

Plomteaux received a degree in civil 
engineering from the University of Cali- 
fornia at Berkeley. He began his Shell 
career in 1940. 


> Wilfred O. Taff and Neil V. Hakala 
have been named assistant directors in the 
Esso Laboratories, by the Standard Oil 
Development Company, central research 
and engineering affiliate of the Standard 
Oil Company (New Jersey). 

Taff, in his new capacity will be re- 
sponsible for research and development 
on new fuels processes in the Laboratories’ 
process division. He was granted his bach- 
elors decree by the Western Kentucky 
State College, and his masters derree in 
chemical engineering from the Univer- 
sity of Illinois. He has been with the De- 
velopment Company since 1939. 

Dr. Hakala, who is in the company’s 
research division, will be responsible for 
research on automotive fuel quality and 
combustion problems on automotive en- 
gines. He was graduated from Michigan 
College of Mining and Technology, and 
the University of Wisconsin, in 1943. He 
joined the Development Company soon 
thereafter. 


> Dr. Edward F. Waener has been ap- 
pointed manager, Witco Chemical Com- 
pany, at Chicavo. He will continue serv- 
ing also as director of the technical service 
department. Dr. W. B. Pines will be as- 
sistant director of technical service, re- 
taining his position as director of the plant 
laboratory. John V. Roach continues as 
plant superintendent. 


> S. RR. MeMurry, manaczer of Cities Serv- 
ice Oil Companv’s Ponca City, Oklahoma. 
refinery, has been transferred to the 
Bartlesville-headquarters offices on special 
assionment. 

McMurry was first employed by Cities 
Service in 1924 and was transferred to 
Ponca City in 1950. He has been active in 
Ponca City civic work. 

D. R. McConnohie of Bartlesville, as- 

‘sistant to the general superintendent of 
refining, will assume McMurry’s duties as 
manager of the Ponca City refinery. 

McConnohie joined Cities Service at its 
East Chicago refinery in 1936 after gradu- 
ating from Michigan State College. In 
1951, he was transferred to Bartlesville 
as assistant to the general superintendent. 
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P. J. Merkus 


» R. W. McOmie, manager of Shel! Oil 
Company’s Wilmington, California, re- 
finery, has been appointed manager of the 
new refinery the firm is constructing at 
Anacortes, Washington. P. J. Merkus, as 
sistant to the vice president in charge of 
manufacturing, will succeed McOmie as 
manager of the Wilmington refinery. 

While the refinery at Anacortes is be- 
ing constructed, McOmie will devote his 
full time to coordinating various activities 
in connection with the project. He began 
his Shell career in 1927. In 1943 he was 
named assistant refinery manager at Wil- 
mington and was promoted to manager 
in 1946. 

Merkus received a PhD degree in 
chemical engineering from the University 
of Michigan, and joined Shell in 1934. 
He became assistant to the manufacturing 
vice president in 1946. 


R. W. McOmie 


> B. M. Downey, manager of Shell 
Chemical Corporation’s plant at Houston, 
Texas, has been appointed manager of 
manufacturing and A. W. Fleer, manu- 
facturing operations manager, has been 
named manager of research, development 
and engineering. Downey joined Shell in 
1925. In 1941 he was placed in charge of 
the Dominguez plant of Shell Chemical 
Corporation and in 1946 was transferred 
to Houston as manager of the plant there. 

Fleer received his PhD degree from the 
University of Michigan. He began his 
Shell career as a technologist at St. Louis 
in 1935. He was appointed manager of 
manufacturing operations for Shel] 
Chemical in 1952. 


> I. Earl Nutter, head of Nutter En- 
gineering Company, and for many years a 
prominent engineer in the natural gas and 
gasoline industries, has left the staff of 
Panoma Corporation and has established 
offices at 1701 N. E. Fourth Avenue, 
Amarillo, Texas. He will operate as the 
Nutter Engineering Company, his own or- 
ganization established some time ago and 
plans to serve the industries as consultant 
for refining and gasoline process work 
Nutter developed his own design of bub- 
ble tray for use in refining and natural 
gasoline fractionation equipment and will! 
continue to manufacture and distribute 
this equipment. already in use in various 
plants. 


» Aaron B. Bavsar, chief metallurgical 
engineer of Sun Oil Company, has retired 
after 22 years’ service. Succeeding to the 
position Dr. Bagsar vacates will be Joseph 
E. Carney, assistant chief metallurgical 
engineer. 

Dr. Bagsar joined Sun in 1932 and has 
served in his present capacity ever since. 
A member of numerous scientific socie- 
ties and fraternities, he has written a num- 
ber of papers on subjects within his field 

Carney joined Sun metallurgical de- 
partment in 1934 and was subsequently 
named chief inspector of the department. 
In 1951 he was appointed assistant chief 
metallurgical engineer. 
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G. A. Lorenz 


L. J. Snyder 


>» G. A. Lorenz has been named assistant 
superintendent (administrative) of Shell 
Oil Company’s Wilmington _ refinery. 
Lorenz holds a Doctorate in chemical en- 
gineering from the University of Minne- 
sota. He joined Shell as a research chem- 
ist in 1935 at the company’s Wood River 
refinery in Illinois. In 1940 he was trans- 
ferred to the firm’s head office in New 
York. Also named in the announcement is 
L. J. Snyder who has transferred from 
the company’s Houston, Texas, refinery 
as assistant superintendent (operations), 
replacing Lorenz in that capacity. Snyder, 
after receiving his Master’s decree in 
chemistrv from Stanford Universitv, en- 
tered Shell’s employ in 1929 as a refinery 
research chemist at Martinez, California. 


> R. L. Deckendorff has been promoted 
to assistant department head in charge of 
the process engineering group in design 
department of engineering division at 
Humble Oil and Refining Company Bay- 
town, Texas, refinery. He received the 
BS decree in chemical eneineering at 
Tufts College, the ScD at Massachusetts 
Institute of Technology. He joined Hum- 
ble in 1936, 

Frank J. Spuhler, Jr., has been made 
assistant superintendent of the RuR SR-10 
and SR-43, the butadiene and butvl rub- 
ber plants operated by Humble at Bay- 
town for the Government. He has served 
in this capacity for some time in a tempo- 
rarv executive development assignment. 
After receivine the PhD degree at Uni- 
versitv of Texas. Dr. Spuhler ioined Hum- 
ble at Baytown refinery in 1939. 


> Irvin E. Miller has been named super- 
intendent of Standard Oil Comnanv’s 
laboratorv at the refinerv beine built in 
Mandan, North Dakota. He will be suc- 
ceeded as group leader at Standard’s 
Suvar Creek. Missouri, laboratory by 
B. J. Duffy, Jr. 

Miller. a sraduate of Kansas Univer- 
sitv. joined Standard Oil’s research de- 
partment at Sucar Creek in 1944 and was 
promoted to eroup leader in 1951. Duffy, 
who holds deerees from Massachusetts 
Institute of Technology, joined the com- 
pany in 1948. 


> D. W. Bransky has been appointed a 
research associate, G. W. Schustek, a sec- 
tion leader, and J. O. Howe, a technical 
associate for Standard Oil Companv (In- 
diana) at its Whiting, Indiana, labora- 
tories. 

Bransky, a University of Chicago grad- 
uate, joined Standard Oil in 1926 as a 
chemist. In 1947 he became a group 
leader. Schustek has been a group leader 
since 1948, two years after joining Stand- 
ard ac a chemical encineer. 

G. C. Brooks, W. P. Cropper, and R. L. 
Menzl have been promoted to group lead- 
ers. E. C. Gustely has been named a 
laboratory foreman. 
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Brooks, a graduate of Youngstown Col- 
lege, joined Standard in 1948 and last 
year was promoted to technical assistant. 
Cropper has been with Standard since 
1943. He is a graduate of Kentucky Wes- 
leyan College, and University of Ken- 
tucky. 

Menzl, a graduate of Illinois Institute of 
Technology, joined Standard in 1950. 

Gustely received degrees from Univer- 
sity of Akron and Purdue. He joined the 
company in 1949. 

At Standard’s research laboratory in 
Neodesha, Kansas, O. A. Kozeny was 
promoted to eroup leader. A Northwest- 
ern University sraduate, he joined the 
company in 1948. 


> Curtis M. Klaerner of Beaumont. Texas, 
has been appointed manager of the Buf- 
falo. New York, refinery of the Socony- 
Vacuum Oil Companv. He succeeds Rich- 
ard B. Price, who has resiened to accept 
a position with Standard-Vacuum Oil 
Company. 

Klaerner is now chief process envineer 
in the technical department of the Beau- 
mont refinery of Magnolia Petroleum 
Companv, a Soconv-Vacuum affiliate. He 
was eraduated from the Universitv of 
Texas in 1942 with a degree in chemical 
engineering. 


> E. R. Kanhofer was named to the 
newlv-created post of general manager 
manufacturine activities. Universal Oil 
Products Company. H. W. Grete was pro- 
moted to assistant manaver of the labora- 
tories. the position formerlv held by Kan- 
hofer. Dr. Julian M. Mavitv, supervising 
research chemist. was appointed to an- 
other newlv-created nosition—that of co- 
ordinator of service laboratories. 


> Shao E. Tung, Boston. Massachnsetts, 
and Presten L. Gant, Houston. Texas, 
have joined Continental Oil Companvy’s 
development and research department 
staff in Ponca Citv. Oklahoma. 

Tune attended Chiao-Tune University 
in Chekiane. He received his master’s de- 
pree from the University of Maine and 
has completed studies for his doctor’s de- 
gree from MIT. Gant has been associated 
with the Maecobar Mud, since 1952. 


> Ravmond B. Bradstreet and Raloh Mil- 
ler have recently become associated with 
The American Development Corporation 
to further its develonment activities in the 
petroleum and allied fields. 

Bradstreet, recently of the Bradstreet 
Laboratories. Inc.. who for manv years 
held important technical positions with 
the Standard Oil Development and other 
Standard Jersey affiliates, will serve as 
technologist. 

Miller has for manv vears been affili- 
ated with the chemical foundation as di- 
rector of research. 


> Howard S. Spering and Arnold C. Mat- 
thies, have resigned as assistant directors 
of the Refining and Natural Gasoline Di- 
vision of the Petroleum Administration 
for Defense. Spering, who joined PAD in 
1951 will practice law in Washineton. and 
Matthies will return to Esso Standard Oil 
Company at Baton Rouve. He came to 
PAD on February 1, 1953. Sperine for- 
merly practiced law in Philadelphia. 

Two members of the executive staff of 
the Refining and Natural Gasoline Divi- 
sion will succeed Svering and Matthies. 
They are Roy P. Wilson, chief of the Re- 
fining Technology Branch, and Albert L. 
Anderson, chief of the Aviation Fuels 
Branch and the Petroleum Products Sup- 
ply Branch. 



































































>» Frank M. Dawson, who has been wif 
The Texas Company and associated cog 
panies for the last 25 years, has beeg: 
named manager of the purchasing de 
partment. Dawson joined Texaco in 192g 
and since 1946, has been vice president 


and later executive vice president and f 


director of Carthage-Hydrocol, Inc. 

R. W. Hall has been appointed director 
of technical service for the technical and 
research division. In this capacity, he wil] 
be responsible for handling the technical 
requirements relatiny to Texaco products 

Succeeding Hall in Houston is 0, P, 
Puryear, who, from 1951 to the present 
was assistant to the director of technical 
service in New York. Puryear received 
his BS degree from Texas A. and M.., join. 
int Tcvaco after oraduation in 1927, 

L. E. Endsley, Jr., succeeds Puryear as 
assistant to the director of technical sery. 


ice, New York. A graduate of Purdue | 
University, Endsley was employed as q | 


mechanical encineer in the eneineerine re. 
search department at Texaco’s Beacon 
Laboratories in 1936. In 1948 he was 
transferred to New York. 


> L. P. Blaser, formerly assistant man. 
ager at Moose Jaw British American Oj 
Companv’s refinery, is now chief envineer, 
at head office. He succeeds W. J. Gods. 


man who. because of health reasons. has | 


been relieved of the chief envineer’s re. 
sponsibilities and has been appointed head 
project encvineer. 

R. E. Harris. formerly process super- 
visor at Moose Jaw refinerv, is now assist- 
ant manager at Moose Jaw refinerv. 

G. C. Docken, formerly assistant 
metals inspector at head office. has been 
transferred to Moose Jaw as refinery en- 
gineer. 

H. B. Scott, formerly refinery engineer 
at Moose Jaw, has been transferred to 
Edmonton as refinery engineer and pro- 
cess supervisor. 


> Herschel Y. Hvde, vice president in 
charee of manufacturing for the western 
division of Tide Water Associated Oil 
Company, has been assiened responsibility 
of plannine and developine programs of 
refining activities of all divisions of the 
companv. A graduate of the University 
of California and MIT, Hyde has been 
with Tid~ Water for 26 vears. 





J. S. Rearick 


>» John S. Rearick has been appointed 
manager of engineering for The C. W. 
Nofsinger Company, Engineers and Cor- 
tractors of Kansas City, Missouri. Rearick 
took his undergraduate work at Hamilton 
Collese and received his master’s deeree 
in chemical engineering from Columbia 
University. After service with The Dor 
Company and The Columbia Refining 
Company he joined the petroleum fe 
search division of The M. W. Kellosg 
Company in 1937; in 1946 he was made 
associate director of research. 
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DRY GAS SCRUBBERS 


protect compressors and reduce pipeline maintenance 


Dusts and distillates in natural gas put an 
unnecessary drag on profitable pipeline opera- 
tion. Aerotec Dry Gas Scrubbers get rid of 
these damaging impurities with high efficiency, 
thereby reducing maintenance to a minimum. 
This is a proven fact in well and pipeline 
installations across the country. 

The Aerotec Scrubber, unlike conventional 
types, uses no liquid filtering medium. Hence, 
you eliminate carryover of elements that cause 
compressor wear. You also avoid other diffi- 
culties normally encountered with wet-bath 
scrubbing methods. The Aerotec units assure 
clean, dry gas that flows freely and saves on 
repair and maintenance costs. 


Basis of this efficiency is a unique method 
of scrubbing gas by the use of multiple, small- 
diameter tubes. Through the principle of dry 
separation by centrifugal force, foreign solids 
and liquids are precipitated, leaving the gas 
clean and dry. 

Simplified piping permits easy installation 
of the compact, lightweight Aerotec Dry Gas 
Scrubber. Standard units up to 100,000,000 
SCFD are available, with larger capacity 
requirements met by manifolding. For tech- 
nical data and engineering assistance in selec- 
ting the Aerotec Scrubber best suited to your 
gas-cleaning needs, call or write our representa- 
tives today. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 Principal Cities) 


Manufacturers 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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‘May Convert Products 
- Texas Eastern Production Corpora- 
‘ion, subsidiary of Texas Eastern Trans- 
‘mission, has announced purchase of 
‘Triangle Pipe Line for $3,195,040. 
Move marks entry of Texas Eastern 
organization into a new field — trans- 
poration of petroleum products. 
Behind the purchase is possibility 
that Texas Eastern plans to convert its 
“Little Big Inch” line to movement of 
products from East Texas and North 
Louisiana to the east coast. The 20-in. 
line, which runs between Beaumont, 
Texas, and Linden, New Jersey, is not 
now as important a link in the Texas 
Eastern system as it was when pur- 
_chased after World War II. Completion 
of a 30-in. line from Kosciusko, Missis- 
sippi, to Connellsville, Pennsylvania, 
along with the 315-mile, 24-inch Provi- 
dent City, Texas to Castor, Louisiana, 
fine; the Wilcox Trend Gathering Sys- 
tem, a 260-mile pipe line gathering net- 
work of which TE owns 87! per cent, 
and the “Big Inch” line, a 24-in. line 




























































of the way the 20-in. line could handle 
the company’s gas moves. 

To replace the 20-in. line, Texas 
Eastern Transmission would construct 
anew gas line between Castor and 
Kosciusko, 225 miles. Additional com- 
pressor horsepower would have to be 
added to the 791-mile, 30-in. Kos- 
ciusko-Connellsville line to handle the 
load. The transmission company has 
option for purchase of the Triangle 
system from the production company 
between now and 1956. 


xk * 
largest Crude Line 


Construction of world’s largest di- 
ameter crude line will begin soon in 
Venezuela by Creole Petroleum. The 
34-in. trunk line will be built between 
Lagunillas field and La Salina, on the 
coast of Lake Maracaibo, a distance of 
about 21 miles. Contract for the job 
has been awarded to Williams Brothers 
Overseas Company. 


xk * 
Utah Gas for Markets 


While wrangling over who will 
supply Pacific Northwest with natural 
gas Continues in FPC’s Washington 
hearings, rumor is that El] Paso Natural 
Gas is planning on a new gas line west- 
ward from the Clear Creek gas field 
of Utah to San Francisco. El Paso 
could easily go ahead with such plans 
and it is easy to note that lines to Ore- 

















from near Longview that parallels most 
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gon and Washington states could be 
built with little difficulty. 

Meanwhile, Washington observers 
report that the FPC will come up with 
a decision on the Westcoast Transmis- 
sion-Pacific Northwest Pipe Line issue 
sometime in April. 

Recent merger of two competing 
companies to form the new Trans Can- 
ada Pipe Line Company that proposes 
to carry western Canada gas reserves 
to eastern Canada may have a large 
effect on the decision. Canadian offi- 
cials are leaning more towards Can- 
adian use of Canadian gas, and there is 
legislation in Parliament at present that 
could damper plans of those who de- 
sire to export or import gas to or from 
Canada. 


kk 
Welding Manual Revised 


Publication of a second edition of 
“Tentative Standard for Field Welding 
of Pipe Lines’ has been announced by 
the API. The revised edition includes 
changes resulting from comments on 
the first edition issued January, 1953. 
The standard and its revision was pre- 
pared by a joint committee represent- 
ing the American Gas Association, Pipe 
Line Contractors Association, National 
Electric Manufacturers Association, 
and the American Petroleum Institute. 


x *k * 


Products System Expands 

Great Lakes Pipe Line Company, 
Kansas City, Missouri, plans to ex- 
pand the capacity of its products sys- 
tem and build additional facilities in 
the near future, company officials an- 
nounced. First project to be undertaken 
will be a previously announced ex- 
tension, an 8-in. line from Nebraska 
City to a delivery terminal midway 
between Grand Island and Hastings, 
Nebraska. Construction of the line and 
a new station at Lincoln is expected to 
begin in March. 

Another 8-in. line from Iowa City, 
Iowa, to a point near Prophetstown, 
Illionois, connecting with Badger Pipe 
Line Company line, is also scheduled. 
Additional expansion will be deter- 
mined by studies of traffic needs, Presi- 
dent Harry Moreland has said. Financ- 


‘ing of the expansion has been com- 


pleted with sale of $10,000,000 of 20- 
year, 4 per cent sinking fund deben- 
tures, in a private sale to investors. 
Additional debentures may be sold 
prior to April 1, 1955, for financing 
other projects. 
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Fee Schedule Proposed 


The Federal Power Commission has 
made public a schedule of fees that it 
proposes to assess in- connection with 
filing of applications and granting of 
authorizations for export or import 
of natural gas and for certificates issued 
under the Natural Gas Act. 

Proposed amendments to FPC’s 
rules prescribe a schedule of filing fees, 
collectible from all applications for cer- 
tificates, authorizations, or permits on 
acceptance of the application for filing. 
In addition, the FPC proposes to set up 
a second schedule of fees, designed as 
certificate and authorization or per- 
mit fees. 

This schedule would be based upon 
a percentage of the construction o1 
acquisition costs for gas certificates, 
and in the case of export or import au- 
thorizations — including permits for 
the construction or interconnection of 
facilities — upon a fixed rate per thous- 
and cubic feet of estimated volumes ex- 
ported or imported during the first year 
of operation. 

Filing fees for export or import au- 
thorizations and for permits under 
Executive Order No. 10485 would be 
as follows: Export — $150; import — 
$150; permit under E.O. 10485 — 
$150; combined E.O. 10485 permit 
and either export or import of gas — 
$200. 

Assessment under the authorization 
would be for an amount not to exceed 
one cent per 1000 cu ft for all natura! 
gas estimated to be exported or im- 
ported during the first year of opera- 
tion. 

Proposed schedule of filing fees for 
application under Section 7 of the Nat- 
ural Gas Acct is: 

Construction or acquisition of new 
or additional facilities, or extension or 
interconnection of facilities, when esti- 
mated cost is: 


Less than $500,000 . 


$150.00 
$500,000 to $1,999,999 200.00 
$2,000,000 to $3,999,999 300.00 
$4,000,000 or more 500.00 


(plus $100 for each additional 
$1,000,000 or fraction thereof) 


Abandonment of facilities $150.00 
All others, including status 
determinations $150.00 


Upon granting of a certificate, the 
Commission Would levy an assessment 
for an amount not to exceed 0.1 pe! 
cent of the estimated cost of the cer- 
tificated facilities. 
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Digest of News and Comments — 2 
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Natural Gas Program 


An interesting and informative cal- 
endar of natural gas subjects has been 
planned for the second AGA Gas Sup- 
ply, Transmission, and Storage Con- 
ference to be held at the Jung Hotel, 
New Orleans, March 4-5. The confer- 
ence is sponsored by AGA’s operating 
section. 

The two-day meeting will offer gen- 
eral sessions on each of the mornings. 
Luncheon conferences will be held 
each day and will be devoted to such 
subjects as communications, compres- 
sor stations, large volume gas meas- 
surement, pipe lines and underground 
storage. 

Also scheduled for discussion are 
dehydration, dispatching, natural gas 
production, and pipeline construction. 


xk k * 


Gas Stocks Rise, Fall 


Natural gas company common stock 
prices for the month of January, 1954, 
were at the same level as a year ago. 
Price of common stocks for the com- 
posite index of 30 natural gas com- 
panies on January 29, 1954, was $29.17 
compared with $29.19 on January 30, 
1953. Dividend payments for these 
stocks, however, increased from $1.41 
per share in the comparable period a 
year ago to $1.48 in the current period, 
a gain of 5.0 per cent. 

Price of the 10 gas transmission com- 


mon stocks declined slightly over the 
comparable periods, while the price 
for the 10 gas distribution stocks in- 
creased. The decrease in the transmis- 
sion company common stocks was 2.5 
per cent, while distribution common 
stock prices increased 7.4 per cent, 
AGA reported. 


kk * 
New Pipe Line Group 


First meeting of the American So- 
ciety of Civil Engineers’ new “Com- 
mittee on Pipelines” will be April 8- 
9-10 at Midland, Texas, in conjunction 
with the spring Texas section meeting 
of the ASCE. A number of the nation’s 
top pipe line men will be on the pro- 
gram. Included are Walter H. David- 
son, general superintendent of Trans- 
continental Gas Pipe Line, Houston; 
Ford Bartlett, president of Lockwood, 
Kessler, and Bartlett, New York; Earl 
K. Montieth, chief engineer, Studdert 
Engineering, Midland; Eldon V. Hunt, 
construction superintendent, Ebasco 
Services, Inc., New York, and E. R. 
Osburn, consulting engineer, Boulder, 
Colorado. 

Pipe line engineers, contractors, and 
operators are invited to attend the 
initial conference. ASCE membership 
is not necessary. The Committee on 
Pipelines was established last autumn 
by the ASCE and its proposed activi- 
ties will be coordinated with 16 other 
major societies and associations. 


— 


Special Crude Handled 


A special asphalt type of crude ojj 
now being handled on a segregated 
basis by Platte Pipe Line Company in 
addition to the three types handled 
when the line commenced business a 
year ago. Originally, the pipe lines seg. 
regated the oil into sweet, intermediate, 
and general sour streams. After a trial 
period of several months, the company 
had added a low gravity asphalt quality 
stream as a fourth type. 

By segregating asphalt quality crudes 
from general sour crudes, gravity of 
the general sour stream is improved for 
those shippers who desire the lighter 
oil. At the same time, the asphalt-mak- 
ing refineries receive a crude oil that 
best suits their needs. Platte is now con- 
structing two additional main line sta- 
tions to increase capacity to 145,000 
barrels per day. 


xk *& *& 


Certificate Awarded AGA 


A Certificate of Cooperation has 
been given American Gas Association 
for “providing technical assistance to 
the peoples of friendly countries” whose 
representatives visited AGA _ head- 
quarters in New York, its laboratories 
in Cleveland, and member gas utilities 
throughout the United States. The 
award was presented by the Foreign 
Operations Administration and the In- 
dustrial Technical Assistance Division. 











Arkansas-Baton Rouge trunk line. 


reading dials. 


quiet operation, all-around safety. 
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Modern Design and Equipment... 


. .. are incorporated in Interstate Oil Pipe Line Com- a ? 
pany's Bunkie station, focal point of a three year 
expansion and modernization program on IOPL's 


. «+ motor-driven valves at manifold and tanks 
provide control room operation that is sure and de- 


. « « Station desiqn makes for good housekeeping, 


.-. complete fire protection with foam system, 
outside hydrant tie-in, and combustible gas analyzer. 


Read this and other engineering, operating, 
and design articles in your April ‘‘Oil and Gas 
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_ nature of the country has involved the 
contractors in the removal of 8000 cu 
yd of rock by drilling and blasting. 
Although the terrain is flat it is crossed 
by several youthful fast flowing streams 
all of which have been crossed unde 
the bed. 

The pipe line used is 8-in. bare, 
locally manufactured seamless steel 
line pipe, with a wall thickness of 5/16 
in., weighing 28.65 Ib per ft, and has 
a minimum tensile strength of 42,000 
psi. The pipe was received from the 
makers in random 20-ft lengths and 
was then shop welded into random 
60-ft lengths that were then coated 
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udes with 3/16-in. pipe asphalt, applied at 
y of 480 F and one wrap of .020-in. thick 
d for by 6-in. wide phenol-formaldehyde im- 
shter pregnated fiber glass felt, used for the 
mak- first time in this country. 

that Prior to the coating, the pipes were 


con- 
: Sta- 
000 


descaled in an acid bath and then 
placed on a jig, alongside which ran 
the asphalt coating plant on a steel 





Pneumatic hammers were used to break up rocky ground before ditch could be 
completed. Ditch was dug deep enough to allow pipe to be buried an average 3 ft. 
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First Major Products Line ‘‘Down Under’’ 










at cost of nearly $1,800,000 now ready for operation 


H. BOWDEN FLETCHER 








EXCLUSIVE wy 
As oil, in commercial quantities, has b 


not yet been discovered in Australia, . 
oil pipe lines are not in use to any large 
extent. New refineries under construc- 
tion, however, are adopting them for r 
the movement of the refined products 
from refinery to distributing depots. | 
The most interesting of these, the 
i 


VICTORIA a 
first to be laid in Australia, is one 34 


miles in length from the new Shell 
tefinery at Geelong, Victoria, to the MELBOURNE 


depot at Newport. This refinery, and 
consequently the pipe line, will be Y Geelo 
opened by the Governor General Sir 
hea Slim on March 18, 1954, and 
is designed to handle two products in 
direct contact with each other, with- “ Ocean 
out the usual water-cut separator. aiuen 
The route of the line is over fairly 1 Yffff/)s Uj 


flat plain composed of partly decom- 


© ma vt, —n— 





i tk 














Posed granite. The highest point is Map shows route of new Shell products line between 
= only 80 ft above sea level but the Geelong and Melbourne area. 
954 THE PETROLEUM ENGINEER, March, 1954 D-5 























track. The pipe line was then turned 
and the first coating of asphalt applied. 
After the primary coat had been ap- 
plied, a coating of fiber-glass felt was 
wrapped, and a final coating of asphalt 
applied. 


Hauling Pipe Big Task 

This work was done in a specially 
prepared workshop in Melbourne and 
the 60-ft lengths of pipe transported to 
the field on a semi-trailer built for the 
job. Eighteen lengths of 60 ft pipe 
made up the load of 14,000 lb and the 
pipe was removed by two mobile 
cranes and placed in the correct posi- 
tion at the side of the trench for weld- 
ing into a continuous length. After 
welding, the pipe line was lifted into 
the trench by the mobile cranes and 
the trench filled by bulldozers. 

When the semi-trailer was loaded 
it had an over-all length of 85 ft, and 
special road haulage permits had to be 
obtained and during the movement 
added precautions were taken to pre- 
vent accidents. 


Road and River Crossings 

At road crossings 12-in class X re- 
inforced concrete rubber ring jointed 
pipe was laid with 3 ft top cover to the 
crown of the pavement. The required 
length of pipe line, previously tested 
and protected with red gum strips 
bound to the pipe, was winched 
through. Conduit ends were then sealed 
with bitumen plugs. 

Kororroit Creek, Werribee River, 
Little River, and Hovells Creek, as well 
as a number of small unnamed sea- 
sonal water courses were crossed in the 
34 miles, and the line pipe used was 
the same as for the general line. 

Kororoit Creek, where the crossing 
was 250 ft wide, had a sandy bottom 
of considerable depth and the crossing 
was undertaken in the water. Exca- 
vation was carried down to 6 ft below 
the creek bed using long boom drag 
lines from both banks with regular and 
frequent inspections by a diver. Line 
pipe was welded, tested, and protected 
on one bank, where a straight level 
bench existed without any preparation, 
then floated across and sunk into the 
correct position with the assistance of 
the diver. 

The other crossings — Werribee 
River, Little River, and Hovells Creek 
— were 50 ft each, and were all laid 
dry at a time when they were naturally 
dry except the first named, where the 
erection of a sand bag coffer dam was 
necessary. In each case, solid rock was 
encountered, necessitating the blasting 
of a 2%-ft trench in which the pipe 
was concreted. 


Welding and Testing 
Welds were not checked by X-ray, 
but periodic and regular test pieces 
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Pipe supported by skids and slings while welder joins two lengths of pipe in field. The 











8-in. products line will have a daily capacity of about 16,000 bbl. 


were taken and tested for tension, 
normal and reverse bending, and 
porosity, to keep every welder up to 
specifications. The stovepipe technique 
was used on all field welds and an in- 
ternal alignment clamp was preferred 
in an endeavor to obtain as smooth a 
pipe base as possible to improve the 
pipe line flow characteristics. 

All welds were tested with 100 psi 
of air before wrapping and a final 1000 
psi water test was given the pipe after 
laying. 

The pipe line is cathodically pro- 
tected, using 22 Ib magnesium anodes 
buried 10 ft from the pipe and spaced 
8 to the mile. 

Every fourth anode installation has 
a terminal box installed in the line so 
that periodic current measurements can 
be taken and plotted. This enables the 
life of the anodes to be forecast with 
great accuracy. 

In addition, because of the large di- 
rect current traction currents found in 
the built up area at Newport, a con- 
nection has been made to a Victorian 
Railway generator at Newport. 

Main line contains 17 ASA600 gate 
valves to isolate sections containing 
road, rail, or river crossings. 
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Pumping Station 

There is only one pumping station 
at the refinery or input end. The main 
motors are 250-hp, 6.6 kv, 3 phase, 
2900-rpm, coupled directly to the main 
standby unit. Power is generated on 
site at 6.6 kv and transferred to the 
sub-station where two feeder boards, 
separated by insulating switches, are 
used to feed the power to the electric 
motors. 

Pumps used are centrifugal, 6-stage, 
horizontally cased, 11-ft pumps operat- 
ing at 400 psi. Suction to the main 
pumps is boosted to 5 psi to ensure 
proper suction conditions. Double me- 
chanical seals are used. 


Lubrication 

Lubricating oil, from a small over- 
head tank, fitted with a magnetic level 
switch, is passed through vertical oil 
cooler to the suction of a small gear 
pump that supplies oil to the pump 
seals at 4 gpm at a pressure of 100 ps. 
This pressure is controlled and mait- 
tained by a pressure regulating valve. 
Seal oil pumping plant, valves, and 
piping, are duplicated for safety reas- 
ons. The main pump casing and bear- 
ing temperatures and pressures are Tre 
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layed to a control room panel with 
flashing warning lights and alarms. 
Building 

The station building is steel framed, 
brick walled, asbestos cement roofed, 
and contains a 1100 sq ft pump room, 
242 sq ft control room, and a 110 sq ft 
store room. An overhead travelling 
crane of 4-ton capacity and 15-ft lift 
is installed. 

The pump room has been designed 
to take four transfer pumps but at 
present only two foundations are oc- 
cupied. Later it is intended to install 
two 800 psi pump units in series with 
the two initial 400 psi units to increase 
the pipe line capacity. 

Suction pipe ‘work is 2 ft above 
floor level with delivery pipework over- 
head. All cables are underground in 
concrete troughs, sand packed, and 
covered with reinforced concrete slabs. 
Control cables are hung to the building 
using perforated gauge channels and 
clips. 

Manifolding 

The delivery lines from the main 
transfer pumps are tied to a common 
outlet line on which a 6-in. regulating 
valve controls delivery pressure to an 
initial maximum of 400 psi. This line 
connects with the pipe line at a scraper 
trap on the down stream side where 
the gravity meter, pressure gages, and 
thermometers are located. 

All metering and straining of through- 
put is carried out on the suction side of 
the main pumps. Meters aré calibrated 
at every 1,000,000 gal and at every 
change of product against an accu- 
rately calibrated 800 gal proving tank. 
Drainage from strainers, proving tank, 
and lines, as necessary, is taken to two 
underground 1000-gal storage tanks 
and pumped from there by a 3-in. gear 
pump with 100 gpm capacity. 

Abover-ground lines are painted with 
aluminium paint and numbered for 
identification. Strainers are duplicated 
so that one can be taken out for clean- 
ing when a 10 psi pressure drop is 
recorded over the strainer. 


Tankage 

Refinery tanks are all welded con- 
struction and range in size from Code 
296 to Code 1188, having fixed roofs 
suitably sealed with asbestos felt and 
aluminum foil, and provided for the 
following storage: Gasoline, 6 weeks; 
diesel fuel, 4, and fuel oil, 4 weeks. 

This storage capacity is considered 
sufficient to enable the refinery to 
operate continuously. Bringing prod- 


ucts up to the required specifications is . 


handled by jet blending with no 
circulations. 


Control Building 


A building of 1100 sq ft has been 
erected at the Newport Terminal, con- 


taining a 170 sq ft control room, 320 
sq ft auxiliary room, and a 610 sq ft 
switch and transformer room. 

Operators’ comfort has been given 
special attention. The building is cen- 
trally heated and air conditioned for 
24 hour occupancy. All normal opera- 
tions at the terminal are controlled 
from this room, which is fitted with 
plug cock handles, gravitometer, press 
and temperature gages, remote read- 
ing gages for tanks, teleprinter, etc. 
Windows have been so arranged that 
operators can read meters without hav- 
ing to move outside the building. 


Operating Routine 

When it becomes desirable to change 
products being pumped through the 
line, it is only necessary to change 
valves on the suction side of the pumps 
leading from the refinery storage tanks. 
The time of any change is automatically 
recorded on the gravitometer and the 
time of arrival is conveniently recorded 
in the form of a graph. At Newport 
receiving end, the change of product 
is also recorded on a gravitometer and 
with reference to the time of arrival 
graph, the contaminated portion of the 
product interface is directed to M/S 
tankage where laboratory tests show 
whether the contamination is _per- 
missible. 


Maintenance 

The pipe line will be scraped peri- 
odically and, until experience has 
proved the pipe line is clean, all filter- 
ing will be carried out by means of a 
hay tank. Frequency of scraping will 
be low because of the use of acid de- 
scaled pipe and the continuous inhibit- 
ing of internal corrosion chemical 
means. 

Control of the complete pipe line 





system will be from one point and the 
pumping program will be prepared 
well in advance to fit in with the New- 
port marketing requirements and re- 
finery production. The pump room at 
the refinery and the control room at 
Newport will be in direct and contin- 
uous teleprinter contact and _ inter- 
change of meter, pressure, and temper- 
ature readings will be checked hourly 
tor reconciliation. 


Fire Protection 

The refinery is fitted with a system 
of salt water fire lines and two mobile 
fire tenders, each with a capacity of 
7200 gal of foam per minute from dup- 
licate 4-in. centrifugal pumps, driven 
by 936-hp engines at 3400 rpm, allow- 
ing for 20 min operation before it is 
necessary to replenish the foam 
solution. 


Products and Capacities 

The refinery and pipe line, which 
will begin operation on March 18, 
1954, will handle 308,000,000 gal of 
Borneo crudes for a production of 
202,000,000 gal of gasoline, 35,000,- 
000 gal of diesel fuel, and 69,000,000 
gal of fuel oil annually. 

The capacity of the pipe line is ap- 
proximately 16,000 bbl per day. One of 
the big features, in connection with 
the decision to use it, was the saving in 
steel for construction and manpower in 
operation. The pipe line required 2500 
tons of steel but the 150 tank cars that 
would have been needed if rail trans- 
port had been used, would have re- 
quired 4500 tons plus an unspecified 
amount of new locomotive power. 
When in full operation, the pipe line 
can be handled by 10 men, compared 
to 100 for the handling of the rail 
movement. kkk 





Construction of two major nat- 
ural gas export lines from Alberta 
and British Columbia fields is being 
delayed by technical delays in per- 
mits and financing. The permit prob- 
lem is common to both Westcoast 
Transmission Company, Ltd., and 
Trans Canada Pipe Lines, Ltd. 
Financing is said to be available for 
the former but uncertain for latter. 

Westcoast has not been able to 
complete its hearings before the 
Federal Power Commission for per- 
mission to run its line from the 
Peace River region to the Pacific 
Northwest. The FPC decision is not 
expected now until at least the end 
of April. 

Trans Canada, which is now an 
amalgamation of the two former 
contenders for permission to move 
gas east from Alberta, must have a 





Permits, Financing Delaying Two Canadian Gas Lines 


recapitalization bill passed by the 
Dominion Parliament. It must then 
have Alberta Petroleum and Nat- 
ural Gas Conservation Board per- 
mission to export gas from Alberta 
and Dominion Board of Transport 
Commissioners permission to build 
the line. 

Some of the prospective partici- 
pants in financing have stated un- 
officially that the company does not 
believe there is much chance of 
meeting SEC filing requirements in 
time to complete financing early 
enough to permit building the line 
as far as Winnipeg this season. Still 
unsettled is the question whether the 
branch to Minneapolis, to capture 
the interruptible industrial market 
offered by Northern Natural Gas 
Company, can be built before the 
main line reaches Toronto. 
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ee 
END VIEW of the pipe-cleaning 
machine. Notice the front and 
back rows of teeth are staggered 
so that either one set or the 
other gets all the pipe surface. 


ees Sinaia Osea ee 
SIDE VIEW of “the long-face eliminator.” 
Pipeliners have dubbed it the “long-face 
eliminator” because it relieves them of a dirty, 
tedious job. On its first trial the machine 

cut re-conditioning costs in half. 


CLOSE-UP of another model of the 
pipe-cleaning machine, same design. 
Handle, left, works an eccentric which 
loosens the device so that it passes 
over welds and collars. 































































































































































































Pipe cleaning made easy by portable 





THREE Service Pipe Line employees 
have solved a problem that has plagued 
pipeliners many years: Finding a 
method for easily cleaning parolite 
and other coating material from pipe 
that has to be reconditioned. 

The three solved the problem with 
an invention, which their fellow pipe- 
liners in the Nebraska division have 
dubbed “the long-face eliminator.” 
Their invention has a number of out- 
standing features: 

(1) It has cleaned in 10 min as 
much 12-in. pipe as two men can 
clean by hand in an eight-hour day. 

(2) It costs little to make. The in- 
ventors built their machine from 
scrap material, their only cost being 
a machinist’s charge for a latching 
device. 

(3) It cleans uniformly. The in- 
vention cleans the pipe bottom, 
never cleaned well by hand, just as 
clean as the top and sides. 

(4) As men do not have to crawl 
under the pipe, it allows the ditch to 
be much smaller than that required 
for hand cleaning. 
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machine that cuts costs, saves time 


They Call It ‘'The Long-Face Eliminator’ 


CARL |. HUSS 
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(5) Last, and certainly not least, 
it saves wear and tear on the pipe- 
liners’ clothes and makes pipe clean- 
ing a less tedious job. 

Maintenance men from Service’s 
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Tulsa headquarters were so impressed 
by the pipe-cleaning machine’s per- 
formance they are having a more- 
finished model made in the company’s 
Tulsa machine shops. They are think- 
ing of making a machine for each main- 
tenance crew. 

Adron “Bill” Brown, a_pipeliner, 
who has been on the business end of a 
scythe or sharp-shooter enough times 
to know how tough pipe cleaning by 
hand can be, originated the idea for 
the invention. 

Like pipeliners the world over, 
Brown cleaned pipe with hammers, 
shovels, scythe blades or any other tool 
that would chip and strip the coating 
and scale from pipe. Pipeliners reached 
the pipe’s underside by lying flat on 
their backs. If it were winter, damp 
cold chilled them to the bone; if it were 
summer, sweat filled their goggles. 
Often the ditch was partly filled with 
water and always the dirty chunks of 
parolite and coating fell in their faces. 

On tough jobs, if a man cleaned two 
or three joints of pipe a day, he was 
really moving. Brown consulted with 
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wo other fellow employees, Howard 
Downey, his connection foreman, and 
Rusty Aslin, the welder, and they be- 
came so-designers. 

The three inventors built their first 
model in the summer of 1952. It was 
nothing more than a half circle of 16- 
in. pipe with teeth cut in both ends. 
Pipeliners used it by putting it on top 
of the pipe to be cleaned and lowering 
a dragline bucket onto it. The dragline 
operator pulled the bucket along the 
pipe and its weight, bearing down on 
the device, caused the device to move 
along. 

Why not add another half like the 
first and bolt the two together? the men 
asked themselves. That way they would 
have a Cleaner that completely circled 
the pipe. 

The men then constructed another 
half-circle like the first and bolted the 
two together. They clamped this full- 
circle to the pipe line in much the same 
manner as a pipe line-up clamp. So the 
machine could be attached to a tractor 
or truck winch line, they welded a 
chain yoke to it. 

The new model worked fine with 
one big drawback. When it came to a 
weld or collar the men had to unbolt 
the device, slide it over the raised sur- 
face and bolt it together again. 

They whipped this problem in the 
third model, the one pictured in this 
article. The men substituted hinges for 
the bolts and added a latching device, 
an eccentric machined from a two-inch 
bar 16 in. long. (This is the cost men- 
tioned earlier.) Now, when the cleaner 
comes to a weld or collar, always spot- 
ted ahead of time, one man easily 
loosens the device by lifting a handle. 
After the device passes over the raised 
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POWER FOR moving the pipe-cleaning machine along the line is provided by a 

truck winch. One or two men follow the machine along the line and spot the welds or 
collars. The machine previously had cleaned this section of line, cutting costs of 
cleaning 50 per cent. Notice how clean the line was made by one pass of the machine. 


surface, the operator pushes down on 
the handle and the pipe cleaner 
moves on. 

It takes three men to operate the de- 
vice, but two can do it, if necessary. 
One man operates the truck winch or 
whatever power is used to pull the ma- 
chine. The other two follow the ma- 
chine as it moves along the pipe. 

Weather has no effect on its effi- 
ciency. It operates just as well in sum- 
mer when coating is soft as it does in 
winter when the coating is hard. The 
machine weighs about 50 Ib. 

The inventors got a chance to try 
out their third model on a recondition- 
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SECTION AA 


PIPE CLEANER MADE OF 16 IN. PIPE 















































12 IN. PIPE BEING CLEANED 
IN OPEN DITCH 
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BLUEPRINT OF the pipe-cleaning machine invented by three Service Pipe Line 
employees. Like many useful inventions, the machine has a simple design, so simple 
that the men wondered why “somebody didn’t think about it long ago.” 
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ing job west of Cozad, Nebraska. Con- 
nection Foreman Downey’s crew un- 
covered 500 ft of 12-in. line pitted in 
several places. Three men cleaned the 
500 ft of pipe in three hours. Unlike 
hand-cleaned jobs, the underside of the 
pipe was just as clean as the other sides. 

Six men would have taken from three 
to five days to clean that same section 
of pipe by hand, Downey estimated. 
According to him, costs were cut in 
half on that job. Costs included digging 
out the pipe, cleaning it and recoat- 
ing it. 

The three inventors continue to add 
refinements to their invention. They 
now have mounted scraper brushes in- 
side another section of 16-in. pipe. 
This brush arrangement is attached 
directly behind the pipe cleaner and 
sweeps away any remaining parolite 
deposits or scale. It weighs another 
50 Ib. 

The inventors believe they have a 
machine that all pipe line companies 
will welcome. They have applied for a 
patent. xk * 

* & * 
$4 Billion to Spend 
Natural gas construction continues 

to account for the majority of the 
gas industry’s construction program. 
It is estimated that a total of $4 bil- 
lion will be spent by the industry 
from 1953 through 1956. Of this 
total more than $3.6 billion will be 
spent in expanding natural gas fa- 
cilities. About $1.9 billion or slightly 
less than 50 per cent of the total 
construction budget, will go for nat- 
ural gas transmission facilities, with 
$1.4 billion going for gas distribu- 
tion facilities. About $637 million 
will be spent in the next four years 
for production, und-rground storage 
and general facilities. 
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Map shows routes of three lines to be built by NATO between French 
seaports and airfields in NATO countries. St. Nazaire-Metz line is now 
under construction by U. S. Other lines, LeHavre and east, and the Marseilles- 
Rhone Valley-and northeast lines are under bidding. Foster Wheeler Corpo- 
ration, New York, is engineering firm in charge of overall planning and con- 


struction. 


Europe 


NATO Pipe Line System Progressing 


One project underway, two more 


planned in 1920-mile network to 


carry aviation fuels in Europe 


MEMBER powers of the North At- 
lantic Treaty Organization have agreed 
upon the construction of two petroleum 
products pipe lines between French 
ports and airfields in northwestern 
Europe, which added to a pipe line now 
under construction, will give the NATO 
forces a network of supply lines vitally 
needed. 

Cost of the network, estimated at 
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$100,000,000, will absorb a large share 
of the 1954 allotment of funds set up 
for construction of permanent military 
installations. Fourteen nations will 
share in the cost, with the United States 
contributing 43 per cent of the amount 
involved. The 1954 program is slightly 
over the $225,000,000 figure. 


EXCLUSIVE 
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The 1954 sum to be spent for jp. 
frastructure is smaller than in previoys 
years, when the concentration was op 
the building of airfields. This year the 
emphasis is on pipe lines, communi. 
cations, and auxiliaries. They wij 
serve the 160 airfields completed o 
under construction for European de. 
fense. 

Pipe lines under construction 0; 
planned were necessitated by the 25 
per cent increase in the North Atlantic 
Treaty Organization aircraft planned 
for this year. Increased fuel supplies 
will be needed, and the new pipe line 
are to augment the network of storage 
tanks and distribution pipe lines al. 
ready in construction in the central 
sector. 

Products to be handled include gaso- 
lines, jet fuel, and similar products, 
They will arrive at Mediterranean and 
Channel ports in France, and be 
pumped to airfields in West Germany, 
the Low Countries, and northwestem 
France. 


Routes Not Disclosed 

Routes and terminals for the planned 
pipe lines, which will be located en- 
tirely in France, have not been dis- 
closed by NATO officials, but pre- 
liminary discussions have indicated 
that one will begin at Marseilles and go 
up the Rhone valley. The other will 
start at the port of Le Harve and go 
east. 

Under construction by the United 
States is a pipe line that will run across 
France from the Atlantic port of St. 


Nazaire to Metz in the Lorraine district. | 


Che U.S. is building and paying for this 
line by itself. The line is intended to 
supply American and French installa- 
tions in the Metz sector. 

Inasmuch as U.S. forces in Germany 
are assigned to the NATO, the new lines 
will probably be considered as part of 
the overall NATO plan to link the 
three lines into a complete central net- 
work. 

Composed of pipe ranging in diame- 
ter from 4 to 10 in., the network will 
consist of 1920 miles, and estimated 
costs are $100,000,000 for line and 
facilities. Completion of the system is 
planned for 1955, according to the 
Foster Wheeler Corporation of New 
York, which has been chosen to super- 
vise the undertaking. 

Bids are now being asked on the con- 
struction by the engineering firm, but 
reports are that the bids are slow in 
coming. 

Military value of the three lines, 
each linking the central network to an 
independent seaport area, is evident. 
The Mediterranean route will have the 
additional value of providing a por 
accessible to tankers coming from Neat 
East countries that produce petroleum. 
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The mysterious world of atomic energy has provided a rapid, 


efficient method of marking product interfaces using radioactivity 


ISOTOPES AND INTERFACES 


JEROME KOHL and R. L. NEWACHECK 


Abstract 


Since 1951 Salt Lake Pipe Line 
Company has used radioactive tracers 
on a routine.basis for marking the in- 
terfaces in their Salt Lake-Pasco Pro- 
ducts Pipeline. The use of radioactive 
tracers Offers the advantages of use- 
fulness with any pair of liquids and 
rapid indication of interface composi- 
tion without the need for sampling. 

The cost of the necessary injection 
and detection equipment is modest and 
the pay-out based on minimizing pro- 
duct degradation is rapid. 

This paper describes equipment de- 
veloped for injecting and detecting the 
radioactive solution; discusses various 
possible injector and detector installa- 
tions; and presents data obtained from 
field tests of the equipment. 


WHEN different products such as 
premium and regular grade gasoline 
are carried in a single pipe line or 
where similar products or crudes be- 
longing to different owners follow one 
another in a pipe line, it is necessary to 
provide some means so that the opera- 
tor at the receiving station can determ- 
ine the interface between the different 
products or crudes. 

The most common presently used 
techniques involve sampling the line 
and determining either the density or 
color of the product. Grab samples are 
taken at short intervals for examina- 
tion or a sample is caused to flow 
through a measuring chamber in which 
the density is determined by reading 
a hydrometer or by use of a record- 
ing gravitometer. 

Sampling introduces a_time error, 
usually of unknown magnitude, be- 
tween the time the interface actually 
reaches the switching manifold and 
the time it is estimated to reach the 
manifold based on the density read- 
ings of the sampled product. The time 
error results from lags in the sampling 
line and in the density measuring 
equipment. If contamination of one 
product with that product following 
It Is critical, then to play safe, an ex- 
cess of interface must be piped to-.a 
waste tank to cover any possible error 
in locating the interface. If the two 
products have the same density (or col- 
or), then the technique fails and resort 


+Presented at American Society of Mechani- 
cal Engineers Petroleum Division meeting, 
Houston, Texas, 1953. 
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must be had to injecting a colored dye 
or some product (such as water) at the 
interface to provide a detectable inter- 
face. 

Research engineers have developed 
a tracer technique more sensitive than 
the gravitometer; a technique which 
requires no sampling; provides instan- 
taneous indication of relative product 
mixing; and works even when there 
is neither color nor density difference 
between the products. 

This tracer technique involves in- 
jecting a few cc of an oil soluble gam- 
ma ray emitting radioisotope com- 
pound at the interface near the point 
where the product change originates. 
Then subsequent locations of the inter- 
face are determined by detecting 
through the walls of the pipe the 
gamma rays emitted by the radio- 
isotope. The number of gamma rays 
detected by the Geiger Mueller (GM) 
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tube and ratemeter may be shown on 
a recorder chart. The curve trend pro- 
vides an accurate indication of the 
extent of product mixing. 

Sensitivity of the radioisotope tech- 
nique is such that it is possible to locate 
the point in the interface containing one 
part product A and 99 parts product B 
or to locate any desired concentration 
within a few seconds (assuming the 
tracer is injected accurately at the cen- 
ter of the interface). This sensitivity 
permits cutting out a very minimum of 
interface or degrading a minimum of 
higher cost stock while meeting the 
specifications on the two products. 

The radioisotope technique requires 
no sampling because the gamma rays 
(electromagnetic radiation emitted by 
atomic nuclei) penetrate the wall of 
the pipe and are detected by GM tubes 
mounted on the pipe. The indicator or 
recorder which interprets the GM tube 
response provides an almost instan- 
taneous indication of actual conditions, 
since the gamma rays travel with the 
speed of light and the electronic cir- 
cuitry used to detect (and/or record) 
the rays is readily manufactured with 
a time constant under a second. Fre- 
quently the speed of response of the 
recorder pen or the indicating meter 
actually determines the time lag of the 
detection system. 

The use of the radioactive tracer 
system has the disadvantages of requir- 
ing both tracer injection and tracer de- 
tection equipment. In addition, a reg- 
ular supply of tracer must be available 
and certain health precautions must be 
observed in handling the radioactive 
tracer solution. 


Radioactive Tracers 

Many gamma emitting radioactive 
isotopes which form gasoline or oil 
soluble compounds are available from 
Oak Ridge through the Isotopes Divi- 
sion of the U. S. Atomic Energy Com- 
mission. Examples of these isotopes 
are: iodine-131, bromine-82, barium- 
140, cobalt-60, iron-59, and anti- 
mony-124. 

In selecting a suitable radioactive 
compound for interface tagging con- 
sideration is given to the following: 

a. Cost of the radioisotope and cost 
of preparing the oil soluble compound. 

b. Energy of gamma rays emitted. 
An optimum radioisotope would pro- 
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to FIG. 1. Radioisotope injector. 
tal 


vide gamma rays strong enough to pen- 
etrate the pipe and yet weak enough to 
require a minimum of shielding of the 
injector and tracer storage container. 

c. Half life of the radioisotope. 
While a relatively short half life, such 
as the 8.8-day half life of iodine-131 
is attractive from the point of view 
that radioactive contamination intro- 
duced in the product will be readily re- 
duced through decay, the problem of 
the decay of the tracer during storage 
dictates the choice of a longer life iso- 
tope for routine use. 

d. Daughter products of the radio- 
isotope. In emitting radiation, radio- 
isotopes decay to a new element. Some: 
times the new element is also radio- 
active; for example, barium-140 used 
in initial pipe line studies decays 
to lanthanum-140 which is also radio- 
active disintegrating to stable cerium- 
140. 

e. Properties of the oil soluble com- 
pound. The compound should be stable 
and should not show a water solubility 
leading to its concentrating in tank 
bottoms. 

As a tracer and compound with gen- 
erally satisfactory properties, one pipe 
line company uses triphenylstibine 
tagged with antimony-124 .(For the 
tests reported later in this paper, the 
same compound and tracer were used.) 
The antimony-124 is formed by neu- 
tron irradiation of stable antimony-123 
in a nuclear reactor. Fortunately, tri- 
pPhenylstibine is available from com- 
mercial sources and can be irradiated 
in reactors such as that of the USAEC 
at Oak Ridge to form a partially de- 
composed mass from which yields of 
60 to 70 per cent of the radioactive 
material in oil soluble form can be 
obtained. , 

Antimony-124 has a half life of 60 
days and decays with beta and gamma 
emission to form stable telkurium. 

Field experience including regular 
use of the tagged interface system for 
Over a year indicates that no health 
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FIG. 2. Count rate meter and preamplifier. 


hazard or unfavorable public reaction 
result from the proper use of the tagged 
triphenylstibine. 


Tracer Injector 


Two types of tracer injection systems 
have been used in interface marking. 
On the Salt Lake Products Pipe Line, 
the Standard Oil Company uses an 
injector which comprises a_ heavily 
shielded reservoir into which the tracer 
solution is drained from a heavy iron 
shipping container using long-handled 
tools?*. The regular operator at the 
pumping station operates the controls 
from outside the injector cabinet to 
measure out the correct amount of 
tracer and to force it into the pipe line 
as the new interface is formed in the 
pumping manifold. 

To eliminate handling of large 
quantities of the radioactive liquid by 
plant operators and to provide an in- 
expensive injection system, the injec- 
tor and capsule shown in Fig. 1 has 
been developed and tested. The injec- 
tor uses small CO, cartridges to inject 
the tracer and flushing oil into the pipe 
in less than one second. Eighteen cc 
of tracer solution and 36 cc of flushing 
solution are placed in the capsule at the 
supplier’s radiochemical laboratory. 
The pumping station operator places a 
full CO, cartridge and capsule in the 
injector using a handling tool and op- 
erates the trigger to release the CO, 
and inject the tracer when needed. The 
empty capsules are returned for 
refilling. The cost of the injector and 
capsules are shown in Table 1. The 
cost of a given injector installation de- 
pends on the number of injectors, need 
for injector pot, etc. Various injector 
installations are discussed under “In- 
jector Installations.” 


Tracer Detectors 


While in theory any type of gamma 
sensitive detector, such as a GM tube, 
ionization chamber, or scintillation 
counter can be used, in field work to 
date only the GM tube has been used. 
For the field tests and in the permanent 
installations a relatively heavy wall, 
stainless steel tube is in use. This tube 
is inexpensive and is sufficiently rugged 
to withstand field use. Two or more 


tubes are used in parallel so that failure 
of one tube will not render the service 
inoperative. At the injection end, two 
tubes connected to a rate meter and 
signal device verify that the injection 
was actually made. At the terminal and 
at way stations, where needed, the 
tubes are connected via a preamplifier 
to a count rate meter and recorder. The 
preamplifier is in an explosion-proof 
housing and is mounted at the GM tube 
location; it transmits a signal to the 
rate meter which is mounted in the 
pump house. The rate meter feeds a 
signal to the recorder which operates 
any required relays. (Fig. 2.) 

The rate meter incorporates a reg- 
ulated high voltage supply for the GM 
tubes and a circuit to take random 
pulses from the GM tubes and provide 
an output current whose magnitude de- 
pends on the rate of arrival of the input 
pulses. The rate meter shown has 
ranges of 10, 15, 20, 30, and 200 counts 
per second, permitting its use with 





TABLE 1. Approximate prices. 





Pipe line interface marking equipment. 

Radioisotope Injection — Point of Origination 

Injector and handling tool $ 950 

Storage cabinet (shielded) 

Detec.or with indicator signal and bell 
(The detector verifies that the injec- 
tion was actually made. Geiger-Muel- 
ler tubes and pre-amplifier for detec- 
tor are in explosion-proof housing.) 

Interface Detection Equipment — Terminal 

Geiger tubes (4) and preamplifier (in 
explosion-proof housing) 

Count rate meter 

Recorder 

Relays to operate signals or valves 

Capsules 

The cost for capsules vary from $15 to $30 
per injection depending on the amount of 
activity required and the’ number of cap- 
sules used per month. 

Notes: (1) The above prices are based on fur- 
nishing explosion-proof housings 
for outdoor equipment and a stand- 
ard non-explosion-proof cabinets 
for equipment to be mounted in- 
doors such as recorders, rate meters, 


5U0 
1,800 


299 
$3200 


etc. 

(2) The’ California Research Corpora- 
tion has filed patent applications in 
the field of Interface Tagging. For 
a license under these applications, 
the California Research Corporation 
is charging: $1.00 per million bar- 
rel miles pumped; a fully paid li- 
cense for any selected capacity may 
be obtained by prepayment of five 
times the running royalty rate. The 
minimum fully paid license fee is 
$5000 which represents a paid-up 
capacity of about 2,740,000 average 
daily barrel miles.‘ 



















































































A group of Atlanta Gas Light Co. per- 
sonnel — typical of the safety meet- 
ings held by Frank Miller and F. X. 
Uhi, Mueller Co. gas engineers. 
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travels 35,000 miles on 
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To help train gas company personnel in making installa- . yy, FAtoon-st 
E e pany | ' 

tions safely, under pressure, Mueller Co. started a safety ae eam P Proce 


school on a tour throughout the majer portion of the 





United States in August of 1952. The prime purpose of 

this school was to assist gas companies in training their ———— CCD EF 

personnel to make gas service connections safely, under ae he first ; 
pressure, without loss of gas. By making extensive use of — piled in b 
actual demonstrations, the step-by-step procedure for Coples of 


making safe gas connections was clearly explained. 


[he requirement for such a school had been indicated to Peak Stites gad F. 1. Wet, Geustier Co: ans enaionens, 


Mueller Co. by the tremendous demand placed on gas with the Traveling No-Blo Demonstration Unit. Mueller ( 
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listribution systems in recent years. This increased de- 
mand has made it necessary to increase gas line pressure. 





nereased pressure requires the use of new and modern 





equipment and machines which permit gas companies to 





make connections safely, under pressure, without loss of 
gas and without disturbing existing services. 























The Mueller No-Blo Safety School was on the road for a 
fifteen month period, from August, 1952, through Octo- 
ber, 1953. Actual demonstrations were made to over 
4,000 employees of 325 different gas companies. These 
companies have more than 13,000,000 gas services in 
ihe ground. 


eS The initial tour has only recently been completed but 


the school is being held in readiness for further service. 


‘san additional service to the gas industry, Mueller Co. 
has, for the past year, been making extensive use of 
artoon-style “‘how-to-do-it” ads, showing the step-by- 
step procedure for making gas connections safely. Mueller 
\o. will continue to make this type of information avail- 
able to the industry. 










e first series of these “how-to-do-it” ads has been com- 
piled in booklet form. Write Dept. A-36 for your copy or 
copies of “How To Make Gas Connections Safely” today. 


Mueller Co., 512 West Cerro Gordo Street. Decatur, Illinois 

















A- TRACER ACTIVITY 


C - PRODUCT 
CONCENTRATION | 











0——<—<—<_—__f—_| —_f) 




















' 
~m 
o 
a 
a 

! 
5 

| 

o 
oO 
oO 
° 
a 


x 
W 


FIG. 3. RELATION of activity to concentration, x = 
displacement from point of injection in the moving liquid; 
D = mixing 





W = width parameter = V 4Dt ; 
coefficicnt; t = time after injection. 


varying numbers of GM tubes and at 
different distances from the point of 
injection. A zero adjustment is pro- 
vided to permit background subtrac- 
tion. A variable time constant permits 
use of the optimum time constant for 
each location. 


Cost of Tracer Use 


In an address to the Special Confer- 
ence on Atomic Energy in Industry,’ 
Dr. D. E. Hull of California Research 
presented the following information 
concerning savings resulting from the 
use of the radioactive interface system 
on the 560-mile Salt Lake-Pasco line. 
“Experience showed that when the 
contaminated interface at Pasco was 
segregated by the older methods of 
measuring specific gravity of hand 
samples, about five hundred barrels of 
contaminated product had to be dis- 
carded in each shipment. With the use 
of the radioactive tracer, the more pre- 
cise indication of the limits of the in- 
termixed products has reduced this 


-waste volume by one third. So the use 


of the new method effects a saving of 
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some hundreds of bbl per day of prod- 
ucts with a retail value of the order of 
$10 a bbl. The cost of the tracer and 
measuring equipment is a negligible 
fraction of the economic gain which 
results from its use.” 

Other tests on a line approximately 
25 miles long and moving approxi- 
mately 20,000 bbl per day for: 350 
days per year indicate a possible sav- 
ing from down grading of approxi- 
mately 40 bbl of stock with each inter- 
face when using the radioactive tracer 
method as compared with other alter- 
native methods. For four interfaces per 
week and with a saving of $1 per bbl of 
stock saved from down grading, the 
annual saving would be about $8300. 
Thus the savings would pay out the cost 
of equipment (and the royalty) in un- 
der two years’. 


Sensitivity of Tracers 


To investigate the relative sensitivity 
of the radioactive tracer technique 
when compared with other systems, the 
California Research Corporation’ car- 
ried out tests on an 8-in., 24-mile line 
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FIG. 4. COUNTING rate and density (API) vs time for 4-mile 
8-in. line. 0.5 mc Sb-124 injected at 10:35 AM. Detection 

on Shell Wilmington Dock “C” using three Tracerlab 
T.G.C.-16 GM _ tubes. 





between El Segundo and Montebello, 
California. This line flows at 3.61 ft 
per second and is provided with both 
a colorimeter and a recording gravi- 
tometer for determining the interface 
between regular and premium grade 
gasoline. In the tests, the tracer was 
injected at the interface + 5 seconds. 
At the receiving station the first indi- 
cation of the approach of the interface 
was seen in the radioactivity measure- 
ment 4.5 minutes before the gravitom- 
eter began to respond and the peak of 
the radioactivity measurements came 
three minutes earlier than the mid- 
point of the gravitometer trace. The 
color change was seen with the gravi- 
tometer change. Hull and Kent? ascribe 
40 seconds of the time difference to 
the relative location of the two systems 
and the rest of the time difference to 
time required to fill the gravitometer. 

In this test the tracer indicated an 
interface that required seven minutes 
to pass, while the gravitometer only in- 
dicated a two-minute long interface. 
An explanation for the greater sensi- 
tivity of the radioactivity technique is 
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FIG. 5. COUNTING rate and composition vs time for 


20-mile, 4-in. line. 1.0 mc of Sb-124 injected at 
Shell Wilmington refinery at 11:08 AM. 7/29/52. 
Detection by three Tracerlab T.G.C.-16 G-M tubes. 
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FIG. 6. DETECTION arrangement for 20-mile test. 
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“Packaged” Compressor Plant 
for gas pipeline compressing 


Steam Turbine-Driven Centrifugals 
provide important savings 
in installation and operation 


Here’s the latest development in gas pipeline com- 
pressing—a completely self contained Ingersoll-Rand 
“packaged unit” consisting of a steam turbine centri- 
fugal compressor and a surface-type steam condenser 
with special structural steel bracing to provide a foun- 
dation for both turbine and blower. The arrangement 
permits substantial savings in foundation costs and 
in the time and expense required for installation. 


All components, including the condensate pumps 
and ejectors, are performance matched for highest 
efficiency and minimum maintenance. 


If you're thinking in terms of a new centrifugal com- 
pressor installation, you'll want to investigate this I-R 
“packaged unit.” Call your nearest Ingersoll-Rand en- 
gineer for complete information. He can help you 
select the best compressor—centrifugal or reciprocat- 
ing—for your particular requirements. 


COMPRESSORS * ROCK DRILLS * AIR TOOLS * TURBO BLOWERS * 
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In the installation pictured here, three 
of these “packaged units” are arranged 
in series to handle 465 million cubic 
feet of gas per day and boost the pres- 
sure from station intake of 470 psig to 
full line pressure of 800 psig. The 4370 
hp turbines drive the centrifugals at 
4700 rpm. 


Ingersoll -Rand 


988-12 11. BROADWAY, NEW YORK 4, NEW YORK 


DIESEL AND GAS ENGINES 
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CONDENSERS * CENTRIFUGAL PUMPS * 






























FIG. 7. TWO views of injector on dye pot set-up at Hearne. 


shown in Fig. 3, in which are plotted 
tracer activity as per cent of maximum 
counts per second and relative concen- 
tration both against time using the ex- 
pressions derived by Hull and Kent 
from their experimental work. 

Several experimental tests have been 
conducted to test the operation of the 
injector and detection equipment dis- 
cussed in this paper and to obtain data 
on interfaces fof*various quantities of 
isotopes in different lengths and sizes 
of pipe lines. Three of these tests are 
herein discussed: an 8-in., 4-mile 
line*; a 4-in., 20-mile line, and a 10-in., 
70-mile line’. 

On July 31, 1952, an injection of 
0.5 mc® of antimony-124 as oil soluble 
triphenylstibine in toluene was used to 
mark the interface when regular grade 
gasoline was displaced by kerosine in 
an 8-in., 4-mile line. The isotope in- 
jector was located on the pump suction 
very near the point of product change. 
The pump was shut down during the 
changing of product suction lines, al- 
lowing the injection to be made simul- 
taneously with the starting of the 
pump. 

The interface, traveling at the rate 
of 182 fpm arrived at the distribution 
terminal in 1 hour, 56 min. During the 
passing of the interface at the receiv- 
ing station, samples were taken of the 
interface at the location of the GM 
tubes and were tested for specific grav- 
ity. Both the counting rate and specific 
gravity are plotted against time and 
presented as Fig. 4. On close examina- 
tion of Fig. 4, it appears that the count- 
ing rate dropped to background, or the 
normal counting rate of the Geiger- 
Mueller tubes due to cosmic radiation, 
before the specific gravity reached that 
of kerosine. This indicates that for 
greater sensitivity more radioisotope 
should have been injected or a greater 
number of detection tubes used, either 
of which would give a net increase in 
sensitivity. 


D-20 


Injections ranging in strength from 
1 to2% mc of antimony-124 were used 
on a 20-mile, 4-in. diameter line. To 
obtain the data shown in Fig. 5, a 1 
millicurie injection was used. The in- 
jector was mounted on the pump suc- 
tion line near its junction with a mani- 
fold. During the change of products 
(premium gasoline was replaced by 
regular grade gasoline) the pumps were 
left operating. The injection was made 
as the regular grade gasoline valve be- 
gan to open and the premium grade 
valve began to close. The total time 
for the interface to travel 20 miles was 
4 hr and 40 min (approximate pump- 
ing rate 230 gpm). Along the line the 
gasoline passed through a filter and a 
booster pump. 

At the terminus of the pipe line the 
detecting tubes were located sgext to 


ee 
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S PER MINUTE 


DIESEL 


SPECIFIC GRAVITY, °API 


FIG. 8 COUNTING rate and degree 
API vs time for 70-mile, 10-in. line. 
4 mc Sb-124 injected at 7:40 AM, October 
22, 1952 at Hearne. Detection by two 
rraceriab T.G.C.-16 G-M tubes at Waco. 
Texas. 


THE 


a sight glass and sampling line (Fig. 6). 
Samples were taken of the passing 
interface by Shell Oil Company per- 
sonnel and later tested for percentage 
of regular grade gasoline as deter- 
mined by readings on a photoelectric 
colorimeter, using a curve constructed 
from readings on known percentages of 
regular gasoline in mixtures with pre- 
mium gasoline. A Wratten No. 52 
green filter was used in the colori- 
meter to increase the sensitivity of the 
instrument to the red dye in premium 
gasoline. Fig. 5 shows the composition 
data from these samples and the count- 
ing rate both plotted versus time. 

To obtain data on radioisotope re- 
quirements for a relatively long line, a 
test-was arranged through the courtesy 
of the Texas Pipe Line Company ona 
70-mile, 10-in. diameter products line. 
For the test, the injector was mounted 
on a dye pot normally used to intro- 
duce a dye between two products. The 
dye pot is so mounted that a stream of 
product from the pump discharge cir- 
culates through the pot and back into 
the pump suction header. (Fig. 7). On 
the basis of flow rate and distance be- 
tween dye pot and suction header, in- 
jections were made 30 seconds after 
automatic switching valves on the suc- 
tion header began to operate. Four tests 
were made. The first three used 4 mc of 
antimony-124. The fourth used 2 mc. 

At Waco, 70 miles from the point of 
injection, detector tubes were mounted 
near switching valves located about 
110 ft downstream from the sampling 
line used for a gravitometer. The loca- 
tion was convenient for power and for 
observing the recorder. A floating hy- 
drometer in a well on the sampling line 
feeding the gravitometer was read by 
the station operator at one-minute in- 
tervals as a check on the continuous 
recording gravitometer. Data obtained 
in this test are shown in Fig. 8. The 
specific gravity curve has been arbi- 
trarily situated with respect to time 
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Every feature you need for 


metering pipeline liquids 


@ the 


Brown Electric Flow Meter bodies, connected 
to orifices in pipe lines at the pumping sta- 
tion, transmit to... 


Panel-mounted flow recorders in the remote . 
control room. 


, measurement of flow in crude and prod- 
uct pipelines—with the Brown Electric Flow Meter 
—proves an invaluable means of checking against line 
leakage and pump failure. This instrument embodies 
‘very feature of dependability, performance and con- 
venience demanded by pipeline and station operators: 


It’s Rugged—forged steel body is rated at 2500 psi; 
tested at 5000 psi. 


It’s Accurate—no pressure-tight bearings or stuffing 
box to cause friction. Built-in pulsation damper. 


It’s Safe—equipped with overload and reverse flow 
seals. Eliminates high pressure orifice leads in 
control room. 


It’s Remote Transmitting—electric meter body can be 
up to 1/4 miles from flow recorder, without loss of 


@ REFERENCE DATA: Write for Instrumentation Data Sheet No. 7.2-2. 


Honeywell 


BROWN 


H 
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To obtain more information on products advertised see page E-63 


Brown Electric Flow Meter 


accuracy. Instrument can be located conveniently 
in the control room . . . no lag in measurements. 

It’s Versatile—interchangeable range tubes facilitate 
field selection of ranges up to 344 inches of water 
(dry). Available with sealed armature for volatile 
fluids. Can meter and record flows in either direc- 
tion. 


It’s Simple—easy to disassemble for cleaning. No 
bearings, levers or stuffing boxes in meter body or 
transmitter. \ 


Your local Honeywell engineering representative will 
be glad to discuss applications to your own pumping 
stations. Call him today .. . he is as near as your 
phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndus- 
trial Division, 4475 Wayne Ave., Philadelphia 44, Pa. 


MInnEaAP OLLI S 


INSTRUMENTS 
Fouts we Covtitols 
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“ FIG. 10-B. 
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Three typical injector installations. 


on the curve showing the count rate, as 
an unknown time delay in the sampling 
line to the specific gravity devices did 
not allow absolute time coordination. 
Total time for the interface to travel 
the 70 miles was 30 hours and 10 min, 
indicating an average line velocity of 
204 fpm and an approximate flow 
rate of 1120 bbl per hour. 

The necessity of making the isotope 
injection exactly at the point where the 
two products meet cannot be overem- 
phasized. When injected at this point, 
the radioactivity will spread into the 
two products the same as one product 
intermingles with the other, thus allow- 
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FIG. 11. PROPOSED isotope injection system, 


Norwalk pumping station. 


1/2" GATE 
VALVE 


THE PETROLEUM ENGINEER, March, 1954 


ing accurate determination of the inter- 
face limits. 


Injector Installations 


Several arrangements are possible 
for injecting the radioisotope solution, 
three of which are shown in Fig. 9. 
Mounting the injector on the pump suc- 
tion, as shown in Fig. 9a, is frequently 
practical from the standpoint of ease 
of installation and operation conveni- 
ence. A drawback to this installation 
can occur if product switching valves 
are a long distance from the pump suc- 
tion, making it difficult to inject exactly 
at the interface. As an alternate, the 


NOTE: 


OPERATION OF VALVE. 





( G.M TUBES 


APPROX. 200 FT. OF PIPE BE- 
TWEEN G.M TUBES & VALVES 
TO ALLOW BUILD-UP OF INTER- 
FACE ACTIVITY CURVE FOR 


Three typical detector installations. 


injector can be mounted on the suction 
line near the valve header to minimize 
the chance of “missing” the product 
change. 

Fig. 9b illustrates a method of in- 
jecting into the pump suction from a 
remote location, by use of a small re- 
circulation line from the pump dis- 
charge. The disadvantages of this in- 
stallation are that the product switching 
valves may be a long distance away 
and a further time lag is introduced as 
the distance increases between the in- 
jector and pump suction. 

The installation shown in Fig. 9c 
where the injectors are mounted on the 
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FIG. 12. PROPOSED isotope detection system, El Toro 
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PARSONS 215 TRENCHLINER® 


sets a fast digging pace on cross-country 
transmission lines, feeder and gathering 
lines. With its 30 digging feeds up to 18 
feet per minute, and 6 speeds on the dig. 
ging wheel up to 11.2 r.p.m., you get maxi- 
mum trench production at every width, 
depth, and in all soil conditions. 


Heavy-duty digging wheel cuts 13 to 3] 
inches wide, at depths to 6 feet. Square or 
round-bottom buckets are equipped with 
self-sharpening “Tap-In” teeth for full dig- 
ging efficiency. Digging wheel responds 
instantly to friction clutch control, holds ac- 
curate grade. Dual-purpose clutch drives 
the digging wheel, and acts as an auto- 
matic safety to protect against shock loads. 


You'll like the way this 215 Trenchliner fits 
right in with other equipment in your pipe- 
line spread. It has standard tractor crawl. 
ers, with 18-in. treads and lug-type shoes 
. . . standard-make 55 h.p. diesel engine 
. . . and many other features developed 
especially for oil field trenching. 








4 other sizes of Parsons Trenchliners include wheel 
and ladder-types, full crawler-mounted . . . anda 
rubber-tired, utility-size Trenchmobile (shown below). 


Mobile, rubber-tired TRENCHMOBILE® 


drives anywhere at a moment's notice, over high- 
ways or cross-country, to do trouble-shooting, pipe 
reclamation, dig gathering lines, laterals. Its 12.6 
m.p.h. mobility puts scattered trenching jobs on a 
fast “work-and-run” basis. Digs 14% feet per min- 
ute, in widths from 8 to 16 inches, depths to 5 feet. 
Backfill blade (optional) lets you do entire job 
with one man, one machine. Get details from 
Parsons distributor, or write us. 


Send to: PARSONS COMPANY, Newton, towa 
for literature on: [] 215 Trenchliner [ Rubber-tired 88 Trenchmobile. 

NAME 
TITLE 
0 ee 
DIVISION 
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in, CITY, STATE P474PE ; 
&) CHECK PARSONS FOR TRENCH WIDTHS FROM 8 TO 72 INCHES 
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individual product suction lines at the 
manifold, assures a positive means of 
introducing the radioactive tracer ex- 
actly at the change of products. How- 
ever, this system necessitates several 
injectors, or the inconvenience of mov- 
ing one injector from place to place. 


Detection Systems 


There appears to be no limit to the 
complexity of automatic devices that 
can be operated by the radioactive iso- 
tope passing through the line, yet the 
interface can be detected easily and 
accurately with even a portable, inex- 
pensive Geiger-Mueller tube instru- 
ment. On the Texas Pipe Line Com- 
pany’s 70-mile line, the interface was 
readily detected with a battery-oper- 
ated survey instrument. Of course, the 
use of a detector without recorder re- 
quires that the indicating meter be 
observed continuously so as not to miss 
the passing interface. As a slight refine- 
ment to the single count rate indicat- 
ing meter, it is possible to use a relay 
circuit with the count rate meter, as 
illustrated in Fig. 10a to operate auto- 
matic controls, an alarm bell, or horn 
at a predetermined count rate. 

As a further refinement in detecting 
the passing interface, it is common 
practice to use a recorder in conjunc- 
tion with the count rate meter, as 
shown in Fig. 10b, so as to give a per- 
manent record as well as a complete 
picture of the interface. The picture of 
the interface permits cutting at any 
desired point or if desired cutting 
out the interface to permit only that 
amount of contamination permitted by 
specification. Alarms can be operated 
by the recorder to alert the station op- 
erator for switching the interface, or 
adjustable relays in the recorder can 
handle switching as shown in Fig. 10c. 

The Salt Lake Pipe Company uses 
two sets of detection tubes at the re- 
ceiving station. One set of tubes is 
located upstream as much as two miles 
from the distribution point and allows 
a complete picture of the interface 
to be recorded before the interface 
reaches the second set of detection 
tubes located at the distribution point. 
Such a setup allows the station opera- 
tor to study the interface and deter- 
mine the exact place he wishes to cut 
the products as they pass the second 
set of detection tubes which form an 
identical picture on the recorder chart. 

It is a simple matter to cause power- 
driven valves to be operated by the 
count rate meter or recorder, thereby 
making the system completely auto- 
Matic. For example, the Salt Lake 
Pipe Line Company uses tracers in 
Pipe lines to operate remote pump- 
ing stations. Geiger-Mueller detection 
tubes mounted upstream from the 
pumping station are connected so that a 
count rate due to an interface marking 
will start the pumps. A time delay 
Keeps the pumps operating until the 
interface is past the pumping station, 
thus clearing the pump lines of the 
Preceding product. This operation in- 
sures that the pump lines always have 
the same product in them as in the main 
line, and, therefore, will not pump a 
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FIRST STEP IN 
CORROSION CONTROL 
IS BOND OF 

COATING MATERIALS 


AT Spr 





Maximum bond of the coating materials, which is the 
first step in corrosion control, is obtained with steel 
grit cleaning . . . a better bond than is obtainable with 
any other conventional method of cleaning pipe, in- 
cluding mechanically operated knives and/or brushes. 


These specimens of coated pipe, a part of many hun- 
dreds tested, using identical coating materials and 
procedures, were impacted according to A.S. T. M. 
standard methods. 


Pipes No. 49 and No. 47 were steel grit cleaned... 
pipes No. 83 and No. 81 were mechanically cleaned 
with knives and wire brushes. . . all were impacted 
with a 650 gram steel ball dropped from a height of 8 
feet. The steel grit cleaned pipe had less than one third 
(1/3) of the materials removed, compared to the pipe 
that was mechanically cleaned. 


Only at Standard Pipeprotection Inc., is every length of 
pipe cleaned with steel grit. Two Wheelabrators, one for 
34” to 6” and one for 6” to 20” pipe, clean your pipe 
for better bond. 


WHY PAY THE SAME FOR LESS? 


THROUGH 
FREIGHT 


RATES AT 
THE ST. LOUIS 
GATEWAY 








® 


(standard pipeprotection inc. 


3000 SOUTH BRENTWOOD BLVD. + ST. LOUIS 17, MISSOURI! 


To obtain more information on products advertised see page E-63 D-25 



































































































HAS STOOD THE TEST OF TIME 
TO SOLVE CORROSION PROBLEMS 


{ TAPECOATED 


4 ele) Under round a: inspection ° 
oints after 10 years of underground service showed no sign of 
} 


ed. 
corrosion when the TAPECOAT was remov 
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Actual experiences like these 
show what TAPECOAT coal tar 
protection can do for you. 


Use TAPECOAT to combat cor- 
rosion above or below ground 
on gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject to corrosion. 


Write for descriptive brochure and prices 


The TAPECOAT Company 


Tar Tape Protection 








Originators of Coal 


1533 Lyons Street, Evanston, Illinois 
D-26 
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slug of unwanted product when the 
pumps are operated for booster service, 
Due to the delay relay, it is impossible 
to remotely stop the booster pump 
while an interface is in the pump lines, 


Proposed Installation 


For a new pipe line designed by the 
M. A. Nishkian and Company a tracer 
system has been specified to operate as 
shown in Figs. 11 and 12. The detection 
tubes are located at a prescribed dis- 
tance upstream from the switching 
manifold to allow the count rate to 
reach approximately one-half the max- 
imum counting rate before a by-pass 
valve opens and the main line valve 
closes. The valves are operated before 
the interface actually reaches them, al- 
lowing the complete interface to be 
shunted to a “slops” tank for rerun- 
ning. A time delay relay automatically 
closes the by-pass valve and opens the 
main line valve after the interface has 
been shunted to the “slops” tank. 
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It is estimated that 8700 miles of 
pipe lines, both crude and products, 
were completed by the end of 1953 
at a cost of more than $480,000,- 
000. This represents an increase of 
50 per cent in pipe line construction 
over 1952. 
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es,A. O. SMITH offers you the widest range — 

flow rates from 1 G.P.M.; pressures to 2000 P.S.I. 
Types and sizes for every step of petroleum measure- 
ment from well to consumer. All are known for sus- 
tained accuracy, long life, dependability, lowest 
maintenance cost, ease of installation and service. 
Most complete line of functional accessories, too. 
See nearest representative or write A. O. Smith Cor- 
poration, Meter Division, 5715 SMITHway St., Los 
Angeles 22, California. 





M E T E R D ! Vv ! s ! 2) N 





FACTORIES: 5715 SMITHway STREET, LOS ANGELES 22, CALIFORNIA. P. 0, BOX 500, SUCCASUNNA, NEW JERSEY 
Offices: Atlanta, Chicago 7, Houston 20, Los Angeles 22, New York 17 
Canada: Toronto 12, Vancouver 1. International Div.— Milwaukee 1, Wisc. 
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You don’t have to be armed to the teeth to avoid Alternate routings are an integral part of planning by Shi 
communications trouble. Not when your communi- telephone engineers to protect your service. a0 
s 
cations are supplied by the Bell System. . . ye 
The entire program is backed by the Bell System: of the 
A planned program of preventive maintenance is an 78 years of communications experience. of the 
important part of Bell System service. Its purpose is ae ee sae 
to prevent interruptions in service. We supply the pipeline industry with reliable private ng in 
line telephone, mobile telephone and _ teletypewrite poe 
In the laboratory, technicians are continually develop- service, and channels for remote metering and super Aft 
ing new and more efficient equipment. In the field, visory control. oh 
. . _ e ~ S 
Long Lines plant and commercial experts frequently the V 
visit critical points of your communications system Your Bell Telephone Company will be glad to study you name 
to observe conditions and to improve operations. communications problems and needs. “~ 
o 
prom 
was | 
i The i 
adequ 
i ducti 
= | bbl d 
CIS of m: 
BELL TELEPHONE i. 
PRIVATE-LINE TELEPHONE TELETYPEWRITER MOBILE TELEPHONE METERING CHANNELS | SYSTEM sasha 
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Map shows location of Aminoil line between 
Wafra field and tank farm in port area. 
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New Aminoil 34-Mile Line 
Provides Wafra Crude Outlet 


"PUTTING 


Perman 
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By Boyd Mayes 


e The year 1954, according to most 
prognosticators (WOW! how'd | 
ever spell that one?), is going to be 
the biggest construction year in the 
history of pipelining. Sounds mighty 
rosy to us folks out here in the coat- 
ing, wrapping and reconditioning 
business. Sure hope those prognos 
— what-ever-you-call-’em know 
what they’re forecasting around. 


ng by Shipments of crude oil have begun templated to keep pace with the field’s Hie Site weld edie do thon 
from American Independent Oil Com- progressively increasing output. Addi- get in on the job of helping pipe- 
pany’s new Persian Gulf terminal. tional tankage is now on order. ininein: nceaieciis: Rediitenn Calks ak aie Sled 
: Aminoil brought in the discovery well The first stage includes at the field 3 — " 
stems of the Wafra field in the central part gathering center the flow line manifold, work. We've been doing it for 26 
of the Kuwait-Saudi Arabia Neutral two single-stage field type separators, | Years now, and our enlarged plant 
Zone. Several development wells have 55,000 bbl of production tankage, and | loaded with skilled manpower is 
ivate: since been completed and shut-in, pend- the pumping equipment necessary to | ready for business, whatever the 
ster ing installation of gathering, handling, transfer the crude from the gathering | _ size. 
sr and shipping facilities. center to the terminal at a maximum , 
super: After extensive surveys, a terminal rate of 20,000 bbl per day. The 8 and We've always been one of those 
site was selected on the Persian Gulf 10-in. pipe line from the gathering cen- | Strange critters who believes that 
Coast of Kuwait, about 34 miles from ter to the terminal is approximately 34 | optimistic talk makes for good busi- 
the Wafra field. The port has been _ miles in length. ness and that good business is the 
y your named Mena Abdulla in honor of the The basic terminal installation con- | backbone of the country. We can 





present Ruler of Kuwait. 

To bring the oil to world markets as 
promptly as possible the construction 
was divided into incremental stages. 
The initial stage will provide capacity 
adequate to handle the established _pro- 
duction of the new field, up to 20,000 
bbl daily, and has been improvised out 
of materials that were available with a 
minimum of delay. 

Subsequent expansion of the trans- 
portation and shipping facilities is con- 


sists of two 73,000 bbl cone-roof tanks, 
three centrifugal shipping pumps and 
approximately 9500 ft of 16-in. sub- 
marine line. One loading berth is avail- 
able at the seaward end in approxi- 
mately 48 ftof water. Loading of Wafra 
crude from shore tankage to tankers 
moored at the end of submarine line 
will be at the rate of approximately 
7500 bbl per hour. Suitable lighting and 
navigation aids, including ship-to-shore 





radio, have been provided. xk * 


remember back when some of our 
26 years had some kinks in them; 
also some twists .. . but al! you got 
to do is look to see that the folks 
who had faith in hard work and in 
doing one job well sure survived. 


HOUSTON, TEXAS OR ches 
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H & M PIPE CUTTING AND 
BEVELING MACHINES NOW 
40% LIGHTER! 


HERE IS THE AMAZING STORY... 


A completely new manufacturing process has made it possible to drastically 
reduce the weight of the renowned H & M Pipe Cutting and Beveling 
Machine. The search for a light, tough metal was started many months 
ago in an attempt to make the H & M line the lightest in its class without 
destroying any of its famous accuracy, long life, or economy. .After months 
of searching, a satisfactory process was finally encountered. The H & M 
test model was rigged to an electric motor and the torch arm automatically 
sent around the pipe over 25,000 times. During the test, sand and other 
abrasive materials were blown into the highly machined gears, and the 
machine exposed to a multitude of simulated weather conditions. A 
micrometer check following this torturous test showed NO WEAR ON 
THE GEARS. 

Here are the amazing new weights of the H & M Pipe Cutting and Beveling 
Machine: #3 machine — 14” to 20” pipe formerly 8914 lbs now 53 Ibs.; 
#4 machine — 22” to 26” pipe formerly 123 lbs. now 66 lbs.; #5 machine 
— 28” to 36” pipe formerly 155 lbs. now 95 Ibs. (all weights are approx- 
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311 EAST THIRD, TULSA, OKLA. z ‘ 
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(Enter) (Renew) my subscription for— 
* Soil Resistance SPECIALIZED EDITIONS 
















* Anode Resistance [1] DRILLING and PRODUCING (7) OIL and GAS PIPELINING 

* Circuit Resistance ([] REFINING and PETROCHEMICAL 

‘i Polarization 1 year... $2.00 O 2 years... $3.00 O 
Effects 


3 years... $4.00 O 
COMBINED EDITION 


1 year... $5.00 O 2 years... $8.00 O 


* Current Density 
with 
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3 years... $10.00 O A220 
gion cc 

MODEL 263 the sou 

Name but th 

DEPENDABLE ground resistance measurement, with a one-man push-button- - the 
operated instrument! No cranking, leveling or “babying” in the field tions hi 
with Vibroground Model 263—And look at all these added advantages: Co i 
LIGHT—less than 10 pounds “on- RANGES—O-1, 0-10, 0-100, 0-1,000 mp any — operat 
the-job” weight. ohms all set. . . fast...on single tion. |] 

PORTABLE — Not only light, but selector. me F 
small—only 9” x 6” x 6"! Position rench 
POWER — Self-contained standard — tote ena eneny t "ame RS : iy chief e 
- 2 gee 5 aneetran epee RuccED f P gas COr 
or months of continuous use before or years of trouble-f, , 
replacing. field service. vas Home Addr re weeks 
Write for Bulletin 105B long di 
Associatep Resexrcn sn soc 
: “SE/ 5 structi 
pe “ Lt Crtporate a hi 

Precision Instruments Since 1936 i City State which 

3759 West Belmont Avenue, Chicago 18, Illinois a ere: Ameri 
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A 220-mile gas line from Lorraine re- 
gion coke ovens and blast furnaces to 
the south Paris area is nearly complete, 
— but the equipment for compressor sta- 
tions has not yet been determined, and 
_ operation of the line awaits its installa- 
tion. In October 1952, a team of 
French technicians, headed by the 
chief engineer of France’s nationalized 
gas Company, Gaz de France, spent six 
- weeks in the United States studying 
long distance gas transmission, and use 
of liquefied gas and welded tank con- 
struction, to carry out this project, 
which had just begun. Armed with 
American data and. techniques, they 
mmediately began the first ditching 














Metz-to-Paris line, 220-miles in length, is France’s first long 
distance gas pipe line. It will handle gas manufactured in coke 
ovens, blast furnaces, and mines of Lorraine region. 





Gaz de France Completes 220-Mile Line 


12-inch gas line connects Paris to Lorraine region coke ovens; 


WALDO WALLIS 


machine on the eastern end of the line. 

Methods and equipment used are all 
American. The gas is collected from 
the coke ovens of nine different points 
in eastern France, eight steel mills, and 
one mine. The gas will be purified and 
compressed in four stages, the first 
three raising it to 40 lb per cubic centi- 
meter. At Pont-a-Mousson, about 200 
miles from Paris, the pressure is in- 
creased to 132 lb per cubic centimeter. 
Desulfurization with iron oxide is per- 
formed at the second stage. 

In one of the principal supply lines, 
from the mining group at Carling, 


EXCLUSIVE 
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Traversing small streams, hedgerows, and ancient farmlands, 
the new Gaz de France facility will be in operation as soon as 
compressor equipment is installed. 


operation awaiting installation of compressor equipment 


which supplies about 500,000 cu m per 
day, or one half the total, the gas is 
liquid and purification is done with 
carbonate of potassium, at the third 
compression stage. At the fourth stage, 
the naphthaline and water is taken off 
by refrigeration to prevent internal cor- 
rosion of the pipe. 

The Pont-a-Mousson compression 
station uses high tension motors pro- 
ducing 1200 kw and costing over $25 
million. Total power needed for the 
million cubic meters of gas is nearly 
90,000,000 kw. 

At Blenod, a compressor station is 
planned, which will use centrifugal 
compressors. Details of the station 
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American equipment was used 
throughout in construction of the 
line. Shown here is U. S. made 
coating and wrapping machine. 


Digging in the Lorraine area is 
an American-made trencher, 
cutting ditch for the 12-in. line. 



























itself have not yet been decided upon. pended by bridging over the Moselle lines to all points on the system. All the 
Complying with a French security and the Meuse, and laid under the telemeasures, made at the Metz dis 
regulation 12-in. line pipe, grade 37 Marne. A scraper trap is provided at patching center in the east of France, 


steel, is used, with a 5/16-in. wall thick- stations situated every 15 miles. giving at all times the output of each 

ness. After priming, it is coated with Operators on new Gaz de France coke oven, and the pressure and output 

carbolac, and wrapped with glass fiber. line will have a private dial telephone of each compressor station, will us | 
The line crosses three rivers, sus- line for communication with direct French postal administration cables. * 
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“Caterpillar” built was this hill-climbing job, which 
with power-steering as well as separate track clutches. 





Half-Century of Commercial Crawling 


First “Muley” or all-track crawler was built in 1913 by Holt’s 
Peoria branch. Shown here working in Peoria yard, 1914. 


Pipeliner’s ‘‘right hand,’’ the crawler tractor traces development to problems 


of California delta farmers; over 340,000 today clanking their way across USA 


Firry consecutive years of track- 
type tractor manufacture is the record 
Caterpillar Tractor Company, Peoria, 
Illinois, is achieving this year. 

It was in 1904 that the Holt Manu- 
facturing Company, one of Cater- 
pillar’s parent companies, successfully 
tested the first practical track-type 
tractor. 

This unit is the forefather to ap- 
proximately 340,000 crawlers of all 
makes that are working in many fields, 
exclusive of the military, in the United 
States alone. 

Around the turn of the century 
there was a growing need in California 
for compact power that would ride 
high on the soft delta lands to haul 
the huge agriculture machines of that 
day. Many of the state’s delta farmers 
had plenty of rich, fertile land that 
they couldn’t cultivate. The heavy 
steam traction engines frequently bog- 
ged down in the soft earth. Even 
horses had trouble. 

Both Benjamin Holt, president of 
the Holt Manufacturing Company, 
and Daniel Best, president of Best 
Manufacturing Company, had been 
making steam traction engines since 
about 1890. They attacked this prob- 


lem by adding larger and larger wheels 
to increase the bearing areas. One unit 
Holt built in 1903 had three six-foot 
wide wheels on either side which stood 
7% ft high. The overall width of 
this huge machine was almost 46 ft. 
Some of these monsters weighed as 
much as 40 tons. They provided the 
necessary power and rode well up on 
the soft earth, but they were extremely 


awkard to maneuver and practically 
impossible to transport. 

In his quest for a more compact 
unit that wouldn’t mire down so 
easily, Holt tried a new approach. 
First removing the wheels from one 
of the standard steam models his com- 
pany was making, he substituted a 
pair of rough wooden tracks. The re- 
sult was the world’s first commercially 
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Holt ditcher No. 1, steam powered, used wooden tracks. Built before 1910, 


it was later remodeled with gasoline engine. 
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Top photo shows early day pipe line use of 
crawler tractor included this Standard Oil line 
near Pinole, California. 


Center, tractor with side boom was used by 
Williams Brothers in Southern Illinois on 
Panhandle Eastern gas line, 1931. 


Bottom, handling pipe with tractor and long 
boom saved man-hours for Sternberg Dredg- 
ing Company near LaPorte, Texas, made job 
easier. 


successful track-type tractor which was 
tested on November 24, 1904, in 
Stockton, California, the site of Holt’s 
plant. It was about this same time that 
Holt Company originated the trade- 
mark “Caterpillar” and soon applied 
it to many products in the Holt line. 

One of the interesting features of 
this first crawler was that it incorpo- 
rated power steering as well as sepa- 
rately controlled steering clutches (one 
for each track). 

Holt continued to improve on the 
track-type tractor. In 1906 he was the 
first to put a gasoline engine in a 
crawler, thus streamlining the unit 
considerably over the bulky steam 
power unit. In 1913 Holt was one of 
the first to come out with an all- 
track model or “muley,” which elimi- 
nated the tillar wheel in the front. 

In 1908 Holt bought the Best Manu- 
facturing Company from Daniel Best, 
Holt’s chief competitor in the steam 
traction engine and combine market. 
However, in 1910 C. L. Best, son of 
Daniel, organized the C. L. Best Gas 
Traction Company in Elmhurst, Cali- 
fornia to manufacture gasoline driven 
wheel-type tractors. In 1913 Best came 
out with his first track-type tractor, the 
Best “75,” and the competition be- 
tween the Best and Holt interests be- 
came particularly keen. This contin- 
ued until the two companies event- 
ually merged in 1925 to form the 
Caterpillar Tractor Company, centered 
in Peoria, Illinois. 

The first crawlers were essentially 
farm tools, but they quickly moved 
into many other fields. One of the 
early demands for this type of ma- 
chine was in hauling overland freight. 
Ironically enough, the crawler ran 
itself right out of this lucrative market. 
As the potential of the crawler became 
recognized in other fields, it became 
a key toel in road building. As the 
crawler built these roads, the over- 
land freight business gradually went 
out of existence. 

During World War I, the track- 
type tractor inspired the design of the 
first tanks, which played such an im- 
portant role in the allies’ victory. Also 
during the first world war, Holt’s 
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30-inch A.O.Smith line pipe being cradled into position in a New Mexico spread of El Paso Natural Gas Company project. 


New El Paso Natural Gas line absorbs more than 


300 MILES OF 30-INCH A. O. SMITH LINE PIPE 


Essential additional gas volume for California, The A.O. Smith Casing Mill is operating 
Arizona, New Mexico and west Texas is — being at capacity to supply vitally needed casing 
provided through construction of new pipe line Ser the O8 and Ges lndustr 
facilities by E] Paso Natural Gas Company. Y: 


More than 300 miles of high-strength, 30-inch, DEPENDABILITY through RESEARCH and ENGINEERING 
thin-wall, internally expanded line pipe were fur- 

nished by us for this project which was completed 

in January, 1954. 


El Paso Natural Gas Company’s new line will carry 
gas from the Permian Basin of southeastern New 
Mexico and west Texas, and from the San Juan 
Basin of northwestern New Mexico and south- 
western Colorado across New Mexico and Arizona 
to the Colorado River on the California border. 


The 30-inch pipe line was started during July, 

1953, and will be put into service the first part of 

1954 .. . another pipe line conquest of rough ter- 

rain, desert, mountains and canyons. LINE PIPE « CASING 

A. O. Smith Line Pipe is available in a complete Midland 5, Texas » New Orleano 12.» New York 17 Pittsburgh 19 
range of sizes and wall thicknesses, from 8%%-in. to San Francisco 4 « Seattle 1 ¢ Tulsa 3 ¢ Washington 6, D.C. 
36-in. diameters. International Division: Milwaukee 1 


THE PETROLEUM ENGINEER, March, 1954 To obtain more information on products advertised see page E-63 D-35 






















For that Wet Right of Way 





























Experienced pipeliners will tell you there’s nothing like a Cleveland 
for dependable production, even on the wet, sloppy jobs. They know 
they can count on their Clevelands to see them through in any kind 
of going ... because of Cleveland features like these: 


LIGHTWEIGHT through better design and the use of 
finer tougher steels. 
* 
LOW EFFECTIVE 
GROUND BEARING PRESSURE 
wien through perfect balance on long full 
MAXIMUM crawlers. 
MANEUVERABILITY 
* 


12 Crawler Speeds forward, 12 reverse, 


WHEEL AND CRAWLER } for each of 4 forward and 1 reverse speeds 
SPEED COMBINATIONS FOR \ of motor transmission. This pair of trans- 


missions provides finger-tip choice of 
EVERY SOIL CONDITION wide ranged, closely spaced, non-slipping 
speed combinations. 
* 
SUPERIOR DIGGING 
WHEEL EQUIPMENT } 





More efficient center-cutters and finger- 
backs, plus a rugged bucket cleaner that 
cleans even the toughest gumbo. 


Write for Bulletins §-111 and S-114 or Get the Full Cleveland Story 
from Your Local Distributor 


irs 
iis 
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it’s Clevelands ALL THE WAY 
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crawler became the first standard US 
artillery tractor. About 10,000 of 
these units hauled artillery, supplies 
and personnel across the battlefields 
of two continents. 

After the war, in company with 
multiple steel-wheeled wagons and 
scrapers of that day, the crawler dis. 
placed the horse as the “Nation's 
Number One Earthmover.” 

In his constant striving to perfegt 
this machine, Holt was the first to uge 
heat treated alloy iron tractor parts 
in 1918. In 1919, Best introduced the 
first use of roller bearings in trans. 
missions and track roller frames. 

A revolutionary move occurred ip 
the crawler tractor field in 1931 when 
Caterpillar introduced the diesel 
powered crawler and set the trend for 
the present day crawlers. 

In World War Il, the crawler 
mounted bulldozer became symbolic of 
America’s productive might. It went § 
into all theatres of war and performed 
many essential jobs. The crawler be. 
came so important during the last war 
that Caterpillar was asked to abandon 
a special war project of developing 
and manufacturing a diesel tank engine 
to devote almost its entire energy to 
building crawlers. The reason: Track- 
type tractor was considered more valv- 
able than tanks in some theatres. It 
frequently went in with early invasion 
troops to fill bomb craters, destroy pill- 
boxes, clear debris and jungles and 
carve out airports and roads running 
from driveway length to the 1700-mile 
Alcan Highway. 

To acknowledge the crawler’s 50th 
birthday, Caterpillar is conducting a 
commemorative program during 1954 
with the theme “50 Years on Tracks.” 

W. K. Cox, sales promotion man- 
ager at Caterpillar, points out, “We 
believe this is an important milepost, 
since the crawler has played such an 
important role in the progress of our 
nation in both peace and war. During 
this half century it has been instrv- 
mental in the development of modern 
methods in the construction, logging, 
mining, oil and agriculture fields, 
which have a great effect on all of us 
in one way or another.” 

As the track-type has progressed 
through the years, new tools have been 
developed to work with it — wagons, 
huge scrapers, bulldozers, pipe layers, 
front-end shovels and a great variety 
of agriculture equipment. 

Today, in the beginning of its fif 
tieth year, on civil and military pro- 
jects, on field and farm, in deserts and 
forests and icelands, the crawler is 
better and busier than ever before. 
And it can look back on an outstand- 
ing record of accomplishment that in- 
cludes an active role in building some 


of the engineering miracles of our day: 
x zt 








PETROLEUM ENGINEER, March, 1954 


W 
a: 


e That 
pendab 

The « 
and ke 
They’v 
low fue 

This 
thingtc 
Learn. 
pumps 
coolers 

Writ 
Section 


THE | 










































1 US, 
0 of 
Pplies 
fields 


with 
and 
T dis. 
tion's 


er fect 
to use 
Parts 
> the 
trans. 
: 
‘ed in 
when 
diesel. 
nd for 








awler- 
lic of 

went 
ormed 
or be- 
st war 
andon 
loping 
ongine 
gy to 
Track- 
: Valu- 
‘es. It 
Vasion 
y pill- 
S and 


“=| Worthington Diesels give 
| “Eleven years of almost 


acks.” 


“| Continuous operation” 


lepost, 
ch an 
of our f e That’s what the Southeastern Pipeline Company writes about the de- 
During f pendability of their six Worthington Diesels. 

instru- The engines are used to drive Worthington pumps which deliver gasoline 
1odern and kerosene from Port St. Joe, Florida, to Chattanooga, Tennessee. 
gging, — They've been running almost continuously for eleven years with extremely 
fields, § low fuel consumption and maintenance costs. 




































gon aa hike mated 
WORTHINGTON DIESEL-EQUIPPED PUMPING STATION of the Southeast 
Pipeline Company at Blountstown, Florida, 30 miles north of Port St. Joe. 










ern 









of w This company’s long satisfactory experience with the dependable Wor- 
_ thington Diesels has been duplicated by pipeline companies everywhere. dil ee 8 
are Learn how Worthington engines, engine-starting compressors, oil transfer a pee anion SINCE 1942, these thr. 

. H . : . - , these ee 
ages 2 cooling water circulation pumps and evaporative type engine water Worthington Diesels at Southeastern’s pumping station 
layers, coolers can help you in your operation too. aa in Blountstown, Florida, and three at Port St. Joe, 
eal Write for more facts to Worthington Corporation, Engine Division, Florida, furnish all the power for driving the main pumps 

. Section E.3.5, Buffalo, N. Y. in these stations. 
its fif- _ 
y pro- 
te WORTHINGTON 
er is | 
yefore. . 2 

Lanta 

stand- Sal | mae 

. KALLE, Ane 
vat it Ze LUML Do 
- some 
ir day. - . 
cet Economical Continuous Power—Diesel, Dual Fuel, and Spark-Ignition Gas Engines, from 190 to 2100 bhp. 
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tT. D. WILLIAMSON, INC, 
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With STOPPLES installed, you can drain 
this section of pipe and proceed with 


any jobs listed above. 
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| ROA MICROWAVE 


radio-relay communication 
and remote control 


Cutaway of Sunray remote-controlled station pump room. Pneumatically 
operated pump-discharge motor valve and controller are in background 


What makes SUNRAY’s unattended booster stations fick? 


Sunray Oil Corporation’s 960-mc 
RCA Microwave system makes them 
“tick” by remote control. Three un- 
attended booster pump stations have 
stepped up the capacity of Sunray’s 
97-mile refinery-facilities pipeline 
between Sunray Village (Duncan) 
and Allen, Oklahoma, by as muchas 
25%—without requiring bigger pipe. 


RCA “‘dish’”’ antennas ‘“‘beam”’ 
highly concentrated radio signals 
from one relay station to the next... 
carry impulses which start, stop, and 
control “boosters” as required. Elec- 
tically driven valves function auto- 
matically at each booster station. 
Should equipment fail, station shuts 
down automatically ... pumps stop 
++.» Suction and discharge valves 
close. And “‘poosters” can be oper- 
uted locally if desired. 


Microwave for T/M channels, too 


Telemetering equipment at Sunray’s 
two regular stations records per- 
formance of “boosters” from data 
received via Microwave. It charts a 
continuous record of suction and 
harge pressures—plus kilowatt- 

of power being used—in front 

of the operator. Microwave radio 
impulses cause signal lights to indi- 
cate when booster station equipment 
hails, tower lights go out, or emer- 
gency generators go into operation. 


To start a remote-controlled 
ster station, attendant at control 
station checks discharge pressure at 


his console, adjusts pumping rate to 
get optimum by-pass pressure for 
starting, then presses a start button. 
This closes a relay at the “booster.” 
Relay causes a suction valve in sta- 
tion manifold to open and permits 
fluid to enter pumping unit. When 
valve is full open, it activates a switch 
which starts pump motor. When 
pump reaches normal operating 
speed, manifold discharge valve 
opens, and station is on the line. 


Shutting down ‘‘boosters”’ 


When operator pushes stop button 
at his console, this immediately re- 
verses starting procedure, and iso- 
lates the ‘“‘booster’’ from the line, in 
stand-by status. 


In addition to remote control and 
supervisory functions, RCA Micro- 
wave provides as many voice and 
teletype channels as needed—and 
does it with a minimum of frequency 
space. It employs readily available 
tubes and familiar circuits which are 
easy to service. It can be intercon- 
nected with telephone lines and 
switchboards. 


RCA service available 


If desired, RCA supervises survey, 
construction and installation—offers 
a complete single-source, single- 
responsibility service. And remem- 
ber, only RCA can provide the 
nationwide service facilities of the 
RCA Service Company. 


Operator at control console at 
regular pump station also con- 
trols remote stations, Telemeter 
charts provide continuous rec- 
ord of both local and remote 
station operation over 24-hour 
period 


Remote-station control building 
contains radio cabinet (right); 
cabinet for relays, switches and 
starting equipment (center) 
controls for local operation 
(left). Stand-by generator is in 
background 


For more information, mail coupon below. 
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Name 


RADIO CORPORATION of AMERICA 


TONS EQUIPMENT 


® Dept. C127, Building 15-1. 
Without obligation on my part, please send me you 


CAMDEN. M.S 


(J A Booster Station Microwave System 
(] Pushbutton Operation of Boosters 
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(-] Have an RCA representative get in touch with me 







































Officers and directors of Pipe Line Contractors Association for 
1954 are shown here: Sitting, T. A. Hester, Oklahoma Pipe Line 
Constructors, director; James P. Neill, Western Pipe Line Con- 
structors, first vice president; G. A. Manuel, Williams-Austin, 
president; C. C. Bledsoe, Midwestern Constructors, second vice 
president; John M. Thomas, H. C. Price, treasurer; and Richard 
A. Gump, executive secretary. Back row: Ray Leigh Smith, Ray 


PLCA Houston Meeting 





1954 to be Good Year for Contractors 


Activity to slacken but construction level to remain at high level; opera- 
tions can be improved in several fields, say speakers at meeting 


Safety, accounting, engineering, future construction, and 
tax topics highlighted the sixth annual meeting of the pipe 
Line Contractors Association in Houston, Texas. Official reg- 
istration for the 1954 meeting was 776, an increase of 75 
over 1953, and attendance by the ladies was nearly twice that 
of 1953, a PLCA spokesman said. 

At their annual conclave, the pipe line contractors heard 
from six different speakers on as many subjects. Important 
items pointed out by the speakers included: 


A drop in construction activity during 1954, probably 15 
per cent below that of 1953 ...said Robert Thomas, outgo- 
ing president of the PLCA and vice president of River Con- 
struction Corporation. 

The first few months of the year will be slow, declared 
Thomas, due to the late start of some of the major pipe lines 
now planned, which also accounts for the drop in activity. 

Although not predicting how many miles of pipe might be 
laid in 1954, he did point out that most of the construction 
will be product and natural gas lines. Canada will be an 
“area of promise” for the pipe line contractor. 


Look over contracts carefully . . . warned C. C. Whittlesey, 
executive vice president of Ford, Bacon and Davis Corpora- 
tion. He said troubles in contract agreements could be largely 
eliminated by holding conferences between the clients, con- 
tractors, engineers, spread foremen, and inspectors. 

Contractors shouldn’t sign contracts without first reading 
them, he pointed out. And for self-protection, they should 
discuss with clients any phrases they do not like. 

Whittlesay said that design of high pressure pipe lines has 
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L. Smith & Son, Inc., director; N. K. McFarland, Lone Star Con- 
structors, director; R. P. Gregory, Houston Contracting Com- 
pany, director; Kenneth A. Owen, Parkhill Truck Company, di- 
rector; J. W. Sharman (representing Earl Allen, Associated Pipe 
Line Contractors, director); John H. Williams, Williams Brothers, 
director, and P. J. Thibodeaux, (representing O. R. Burden, O. R. 
Burden Construction, director). 


gone about as far as it safely can go, and that the high pres- 
sure lines have added much importance to the relationship 
of the engineer and contractor. The engineer must always 
consider the human element in his design, for contractors 
must build the lines in accordance to design and with the 
new ASA piping code, both of which restrict his maneu- 
verability. 


Considered good risks by bankers are pipe line construc- 
tion and contractors... said John Scott, vice president of 
Republic National Bank, Dallas. A contractor with a good 
contract will have little trouble in getting a bank’s assistance, 
said Scott. He was also optimistic about the 1954 pipe line 
construction outlook and emphasized that Canada will be- 
come increasingly important to line builders. 


Accounting procedures of pipe line contractors aren’t too 
good ... noted A. W. Tolman, Jr., of Peat, Marwick, Mitch- 
ell & Company. More care is needed, he said, not only for 
the contractor’s operations, but to satisfy the Bureau of In- 
ternal Revenue. Making adjustments with clients, establish- 
ing proper depreciation rates, better tax “breaks” are among 
the advantages of a proper accounting system. 


Actual cost of an accident to a contractor is about four 
times its cost to the insurance carrier . . . emphasized R. P. 
(Phil) Gregory of Houston Contracting Company. He dis- 
cussed the PLCA’s safety surveys and studies and pointed 
out the importance of a properly organized safety program. 
Recommending full-time safety men for the contracting or- 
ganizations, he called attention to the major causes of acci- 
dents, and reductions that had been made in various cases. 
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Enjoying the annual Pipe Line Contractors’ Association banquet in R. E. Stiegele, Hyster Company, Peoria, Illinois, (left) dis- 


the Shamrock are, left to right, Ike Ashburn, H. B. Zachry Company; 


cusses the pipeline convention with Jack Hodges (center), 


M. R. Scribner, Dalrymple Supply; “Pup” Vaughn, H. B. Zachry Western Pipe Line Construction Company, Austin, Texas, 


Company, and Whitey Crose, M. J. Crose Company. 


Pipe Line Pictorial 


and Ed Kelly, Thompson & Green Machinery Company, 
Nashville, Tennessee. 


Candid Camera at the 


Contractor’s Convention 


L. W. Boggs, Crutcher-Rolf-Cummings (left above), F. L. 
Tucker, Mustang Tractor & Equipment Company, and E. C. 
Norris, Houston Contracting Company. 


Shown below are J. M. Phipps, Latex Construction Com- 
pany; Jim Keyes, Caterpillar Tractor Company; F. C.:Cul- 
Pepper, Jr., Ford-Bacon & Davis Construction Corporation, 
and R. P. Gregory of Houston Construction Company. 
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W. E. Honey, Latex Construction Company (left), joins in the merri- 
ment at the pipeliner’s convention at the Shamrock with (left to right) 
J. Mobley, J. M. Phipps, U. J. Davenport, all of Latex Construction 
Company, and Marvin Thomason, Taylor Machinery Company, 
Memphis, Tennessee. 


Left to right are George Meier, Meier Big Construction Company, 
Houston; Earl Studdard, Mustang Tractor & Equipment Company; 
Ray L. Smith, Eldorado, Kansas, contractor, and his son, Ray Leigh 
Smith, both of Ray L. Smith & Son, Inc. 
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NACE Kansas City Meeting To Be Biggest, Bes} 


Four sessions of March 15-19 program devoted to pipe 


line corrosion control discussions, developments, techniques 


PIPELINERS interested in any phase 
of corrosion will find the Tenth Annual 
Conference and Exhibition of the Na- 
tional Association of Corrosion Engi- 
neers an excellent place to exchange 
ideas, ask questions, acquire answers, 
and discover the latest developments. 

The week-long meeting is scheduled 
for March 15-19 in Kansas City, Mis- 
souri, and the entire program will be 
held in Kansas City’s Municipal Audi- 
torium. Largest attendance of any 
NACE national meeting is predicted 
for the 1954 gathering. 

Eight of the 41 technical papers will 
cover phases of pipe line corrosion con- 
trol at two of the 12 symposia sched- 
uled for the meeting, and two special 
group discussions will be conducted 
especially for the pipe line people. _ 

New developments and techniques 
in the four principal types of pipe line 
coatings will be discussed Wednesday, 
March 17, at the Pipe Line Coatings 
symposium. In charge of the program 
are A. D. Simpson, Jr., of United Gas 
Corporation, Houston, and A. W. Pea- 
body, Ebasco Service, Inc., New York 
City, chairman and co-chairman re- 
spectively. 

The four principal coating areas and 
discussion leaders for each are Asphalt 
Coatings, W. S. Stokes, Pipe Line Coat- 
ing and Engineering Company, Hunt- 
ington Park, California; Coal Tar, R. 
G. Roberts, Barrett Division, Allied 
Chemical and Dye Corporation, Chi- 
cago; Plastic Tapes and Coatings, R. B. 
Bender, Plastic Engineering and Sales 
Corporation, Fort Worth, Texas; 
Waxes, Wayne H. Schultz, Dearborn 
Chemical Company, Denver. 

Special feature of the meeting will be 
the pipe line group discussions to be 
conducted March 17, beginning at 2 
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Portions of NACE Program 
Of Interest to Pipeliners 


Schedule of Times and Places 


Wednesday, March 17 


9:00 — Pipe Line Coatings Sym- 
posium, Little Theater, 1st 
Floor, Auditorium. 

2:00 — Pipe Line Group Discus- 
sions, Hotel President, 
Rooms 211, 215, 217, 219, 
221, 225, 227, and 229. 


Thursday, March 18 


9:00 — Cathodic Protection Sym- 
posium, Room 600, 6th 
Floor, Auditorium. 

2:00— Pipe Line and Under- 
ground Corrosion Round 
Table, Little Theater, 1st 
Floor, Auditorium. 





p. m. In charge of the program are 
Frank I. Dorr, Jr., Trunkline Gas Com- 
pany, Houston, and R. L. Bullock, In- 
terstate Oil Pipe Line Company, 
Shreveport. 

Eight discussion groups will be held, 
each to consist of not more than 40 
persons, and are open to everyone. Ex- 
perienced corrosion engineers will act 
as moderators of the groups, and panels 
of the nation’s best known experts on 
underground corrosion will be avail- 
able for consultation where necessary. 

Problems of interference with ad- 
jacent structures and stray currents that 
face engineers responsible for cathodic 
protection systems will be covered in 
three of the four papers at the Cathodic 
Protection Symposium to be held 
March 18 at 9 a. m. Chairman of the 
symposium is O. W. Wade, Transconti- 


nental Gas Pipe Line Corporation, 
Houston. 

Papers scheduled include: Funda 
mental Measurements for Corrosion 
Investigation, J. C. Howell, Public 
Service Electric and Gas Company, of 
New Jersey; Solution of Cathodic Pro- 
tection Interference Problems, F. W. 
Ringer, Consulting Engineer, Narberth, 
Pennsylvania; Economics of Pipe Line 
Corrosion Mitigation, L. G. Sharpe, 
Humble Pipe Line Company, Houston, 
and Corrosion Control of Underground 
Power Cables in New York, F. E. Kul- 
man, Consolidated Edison Company, 
New York City. 

One of the most popular events of 
the NACE meetings, the Pipe Line and 
Underground Corrosion Round Table 
will be conducted again this year under 
the guidance of chairman Y. W. Titter- 
ington, Pipe Line Anode Corporation, 
Tulsa, and co-chairman J. P. Barrett, 
Stanolind Oil and Gas Company, Tulsa. 


xk kk 


Extensions Planned 

Outlook for the pipeline industry 
continues to grow brighter for the 1954 
calendar year. Interprovincial Pipe 
Line Company has announced that it 
will spend $63,000,000 for new facili- 
ties and extensions. That amouni, 
coupled with other expenditures for 
new lines, stations, equipment, etc. 
adds momentum to the slow start the 
industry has had so far this year. 

Products and natural gas lines will 
probably account for the major por- 
tion of 1954’s expenditures. Many com- 
panies are also planning moderniza- 
tion and expansion programs. Long dis- 
tance pipe lines will probably be the 
exception rather than the rule this year. 
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DE LAVAL 


CENTRIFUGAL 
COMPRESSORS 





Here are three 30-inch De Laval 
centrifugal compressors in the Florida 
Station of the El Paso Natural Gas 
Co. Nine other De Laval units are 
providing dependable gas trans- 
mission service at the Pecos River, 
Hueco and Afton Stations of this 
major pipeline company. 


De Laval centrifugal compressors offer many important 
engineering features. (1) They are designed to handle 
an increased ultimate flow, can be quickly converted 
to larger capacities by replacing the impeller, dia- 
phragm and a few minor parts. (2) The high pressure 
shaft seal eliminates leakage, consumption of sealing 
oil is negligible. (3) There is only one moving part — 


4% DE LAVAL 


To obtain more information on products advertised see page E-63 


on the job at 
El Paso Natural Gas 


the rotor — which has ample clearance. (4) Units are 
compact, require smaller foundations and smaller sta- 
tions. (5) First costs and installation costs are low. 

If you want detailed data on all the design advantages 
of De Laval centrifugal compressors, consult our engi- 
neers. They will be glad to give you the benefit of our 
wide experience on major pipelines. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
869 Nottingham Way, Trenton 2, New Jersey 


D-43 











Barge loaded with 26 new tractors, 16 equipped with ’dozers and 10 equipped with 
pipe layers, shown at Peoria, Illinois, before leaving on an 8000-mile water 
journey to Alaska for use in building the 615-mile Alaskan military products line. 
Equipment moved by barge down Mississippi River to New Orleans where it 

was loaded on a cargo ship that will move via the Panama Canal to final destination. 


615-Mile Military 
Alaskan Line Under Way 


Important products system to be completed, 





in operation by September, 1955; weather 
and terrain are big obstacles for contractors 


DEAN HALE* 





P 615.053 


Williams Brothers Company’s equip. 
ment for the job was loaded on charter 
ship in New Orleans in mid-February 
and will be ready for service when ad. 
verse winter weather in the far North 
allows work to proceed. 

The new products line is expected to 
play an important part in meeting the 
military requirements of petroleum 
products by forces based in Alaska. 
Canadian military needs in the north. 
west will also be aided by the ney 
line, and civilian needs will be filled 
when the pipe line is not required for 
military purposes. 

Capacity of the line will be approxi- 
mately 9600 bbl per day, based on jet 
fuel of 0.8205 specific gravity at an 
operating temperature of —20 F. 

Wall thickness of the 8%-in. pipe 
will be heavier than the size normally 
used in the U. S., with specifications 
set for 0.227-in. to and 0.322-in., com- 
pared to 0.203 for stateside pipe lines 
of the same diameter. Capacity is also 
lower because of the operating tempera- 
tures and the related conditons. Norrnal 
capacity of a U. S. 8-in. line is about 
30,000 bbl per day. 


Rugged Route for Line 
Route of the line, in general, will 
follow the Haines cutoff, a military 
road from Haines to Haines Junction 
on the Alaska highway, and then north 
along the highway to Fairbanks. 
Northward out of Haines, the line 
will go through heavily timbered and 
steep mountainous terrain, for approxi- 
mately 50 miles. The line then climbs 
to the summit of the mountains and 
gradually descends to gently rolling and 
flat terrain in the vicinity of Haines 
Junction. 
Between Haines Junction and Fair- 
banks, the line will follow the Alaska 
and Richardson highways through in- 





ACTUAL construction of Alaska’s “ 
615-mile military products pipe line . 
will begin in May, providing weather “St 
conditions are favorable to the contrac- 
tors. Right-of-way clearing on the , 4 NV 
Haines to Fairbanks 8-in. line is now 4 4 
underway on a 200-mile segment be- & 76) 
tween Fairbanks and Tok Junction. 
With a September 1, 1955, deadline 
facing them, contractors for the new 
line have a tough schedule to meet, 
considering the terrain and weather 
obstacles that will confront them. 
Contract for the line was awarded 
to Williams Brothers Company, Tulsa; 
McLoughlin, Inc., Great Falls, Mon- 
tana, and Marwell Construction Com- 
pany, Vancouver, B. C. Their bid of 
$29,001,287.50 was the low of three 
submitted to the U. S. Corps of Engi- 
neers, who are supervising the line’s 
construction and operation. 


ANCHORA 









meme Route of ALASKAN 
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*Editor, Oil & Gas Pipelining. 
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Map shows route of 615-mile military pipe line in Alaska. 
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Another Pipe Line Company Reports 
2 to 3 times more 
horsepower hours 


eee After installing Koppers Conformable Oil Rings 





igs OR 


Here’s proof that Koppers Piston Rings increase operating efficiency. 


Prior to using Koppers Conformable Oil Rings, a pipe line company reported 
average oil consumption as approximately 3500 to 4000 horsepower hours 
per gallon. Now they are getting 2 to 3 times that much. 


In addition to this large saving in oil consumption, they find they get longer 
periods of satisfactory operation between overhauls. 


As a result, this pipe line company has adopted Koppers Piston Rings as 
standard equipment on all their 12’2” x 13” turbo-charged engines. 


Does this suggest possible savings in your operation? Less oil consumption? 
Less down time, lower labor costs? Then investigate Koppers Porous Chrome* 
and Conformable Oil Rings. And install them next time you have a piston 
ring replacement job. 


Write for special assistance from our experienced technical staff. No obli- 
gation, of course ....and mail the coupon for special conformable ring folder. 


4 »AMERICAN HAMMERED 


KOPPERS 
WwW 


I 

| 

® | 
7 | WR 5 = el etcstcncccdecedsesnute nse ucnaaneen seg elas neee aes 

METAL PRODUCTS DIVISION © KOPPERS | 
COMPANY, INC. @ Baltimore, Maryland f CRIGIRYN ~--~--~-- non nnnnnonnnnsadnrnnenernransnomnintnneetoceie 

This Koppers Division also supplies industry with 

Fast's Couplings, Aeromaster Fans, Koppers | tT al 1g a a ae nee so ee ee 

Electrostatic Precipitators and Gas Apparatus. | 
Engineered Products Sold with Service a ee ae Se eRe ECE a State 


Industrial Piston Rings -- 


KOPPERS COMPANY, INC., Piston Ring Dept., 1593 Hamburg Street, Baltimore 3, Md. 


| 
Gentlemen: Please send me full information on your Conformable Oil Ring. 7 
i 
I 





Koppers Porous Chrome* 
Rings. Porous chrome sur- 
face holds and distributes oil 
during break-in. Seats quick- 
ly. This chrome prevents 
grit from embedding in ring 
surface. Prevents cylinde: 
wall scratching. Reduces 
wear 50%. Last 4 times 
longer than other rings. 





Koppers Conformable Ring 

maintains constant unit 
pressure for positive oil con- 
trol. Conforms readily to 
meet cylinder distortion be 
cause flexible cast iron 
member is pressed outward 
by abutment type spring 

which exerts uniform radial 
pressure around entire cir- 
cumference. 


*Van der Horst Process 








terior valleys and across rolling flat 
lands. 

Soil along the route is predominant- 
ly gravel overlain with varying depths 
of silt. Many of the areas are swampy, 
some tundra, and some solid rock. Per- 
manently frozen ground will be en- 
countered at varying depths along the 
route. 

About 435 miles of the line will be 
laid on the surface of the ground, cov- 
ered with a 30-in. overlay, as result of 
the permafrost condition. Another 180 
miles will be buried, including 44 miles 
from the Canadian line to Haines, and 
the remainder in the Fairbanks-Big 
Delta region. 


SALT WATER DISPOSAL 


WATER FLOODING 


CRUDE GATHERING 


ALL-PURPOSE UTILITY 


SPECIFICATIONS 


Piston | stroke | BPH P 
2” | 5 | 35 | 900 | 15 | 
2%" | 5 | 56 | 520 | 15 
3” | 5 | 83 | 350 | 15 | 
34" | 5 $115 1255 | 15 | 700 
Plunger Load. 25004 
HERRINGBONE GEARS 
REDUCING LINERS 
POT TYPE FLUID END 
NO ROD OVERLAP 
ANTI-FRICTION BEARINGS 
CONTROLLED LUBRICATION 





a | 
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; Charles Wheatley Cos. 
United Supply Mfg. C 


To obtain more information on products advertised see page E-63 


Part of Line in Canada 

Some 284 miles of the route are in 
Canada, in the British Columbia and 
Yukon provinces. Title to the Canadian 
right-of-way will be retained by the 
Canadian federal government, with the 
United States holding a 20-year right- 
of-way easement. 

Construction of the Canadian part 
of the line and pump stations in that 
area will be done by Canadian subcon- 
tractors, including Williams Brothers 
Construction Corporation of Canada, 
and Marwell Construction Company, 
Ltd., of Canada. 

In the Yukon province, the contrac- 
tors will go around Lake Kluane, a 








THE 


large, 290-ft deep lake north of Haines 
The U. S. Corps of Engineers askeg 
for bids both around and crossing the 
lake, but the contractors suggested the 
latter alternative, which will be fo. 
lowed. 


Terminals and Stations 

Haines, initial point of the line and 
site of a terminal wharf, is on Chilkoot 
Inlet, an ice-free port throughout the 
year. This provides the line a pro. 
tected route over which products cap 
be brought from U. S. ports for mil. 
tary bases in Alaska. 

Construction at the Haines terminal 
will include piping to link the unload. 
ing wharf to storage tanks; nine tanks, 
including six 30,000-bbl, two 5000-bbi, 
and one 1000-bbl; a superintendent's 
office, and a utility building. 

Five pump stations will be installed 
on the system, placed in strategic points 
to give the products boosts over eleva- 
tions as high as 3800 ft in some places, 

A total of 8920 ft of road crossings 
will be made on the line, including 
6820 ft of major highway crossings and 
2100 ft of minor road and trail cross- 
ings. Across marshy terrain, some 
134,800 ft will be laid. Crossing the 
marsh is expected to entail a number of 
problems. 


Line Costs 

Total cost of the entire construction 
project will be borne by the U. S. The 
joint bid by the team of three contract- 
tors at a total of $29,001,287.50 com- 
pares with estimates made by the 
Corps of Engineers of $28,622,684. 
Main pipe line constructions costs are 
variable between estimates. 

Broken down, the costs of the entire 
job are main pipe line, $17,342,624; 
pumping stations, $10,950,000, and 
Haines terminal wharf, $708,664. 

Line pipe will cost $8,589,705; clear- 
ing and grading of right-of-way, $1, 
700,556; delivery and stringing of pipe, 
$1,717,941; laying and welding, $1, 
936,911; major stream crossings, 
$459,800; minor stream _ crossings, 
$276,000; excavation, backfill, and 
cleanup, including 30-in. ground cover 
with no rock excavation, $1,571,575; 
highway crossings, $140,350; marsh 
crossings, $299,256; and bridges $108, 
000, according to tentative bid figures. 

A big cost item of the project is the 
rate of pay to workers. The military 
has insisted that going rates in Alaska 
and Canada must be paid, including 
$3 and up per hour for common labor, 
and over $4 for more skilled trades. 

A date of July 1, 1955, has been 
set for initial testing of the line. Fuel 
will be shipped to Haines for the first 
test by the corps of engineers. All 
other work and hydrostatic testing on 
the project is to be finished by the Sep- 
tember 1, 1955, deadline. x et 
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/ the Here’s one of the seven LS-85’s owned by Western Pipeline Constructors, Inc., which is averaging 6000 lineal feet per shift ditching through toug! 
684, shot rock. The ditch foreman reports, ““LS-85’s have the weight and power to handle heavy rock . . . give me less trouble than any rig I’ve ever worked 
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enti This pipelining LS-85 not only delivers 


624; 


y it’s built to handle it 
" more net hp...it’s bu o handle it! 
| ORAM HET 


clear- 
, $1, 
‘pipe, ET delivered hp—not engine model alone—determines 
_ $1, N how fast and easy your ditching goes. More net hp speeds MORE ‘LIVE WEIGHT”’ 
sings, digging, reduces stalling, assures smoother hitchless swings. PERMITS MORE HP 
sings, The heavy-duty Link-Belt Speeder LS-85 with diesel engine 
and delivers more net hp than other 34-yd. rigs. COUNTERWEIGHT 
cover But that’s only half the story. The LS-85 is not overpowered. ——Po 
1575; All-welded stress-relieved construction and greater live weight 
narsh permit continuous operation under full power without prema- 
108,- ture clutch, structural or transmission trouble. 
ures. Get the important facts on why an LS-85’s extra net hp 
is the speeds production, cuts costs. Ask your distributor or write for COMPARE %-yd. shovel-crane with and 
litary catalog No. 2317. without counterweight. That test spotlights 
the size, weight and heft built into the work- 
laska ing parts and structural members. You'll find 
uding LINK-BELT SPEEDER CORPORATION the LS-85 has more “live weight” than com- 
labor, Cedar Rapids, lowa 13,393 parable machines. 
es. 
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Name of Pipe Name of Pipe 
Company Miles _ size, in. Location Contractor Company Miles _ size, in. Location Contractor 
eter. a pets iailiaitan — % ————$ 
CRUDE LINES GAS LINES 
California-Oregon 103 6 Crescent City, California Proposed American-Louisiana 1000 30 Lowry, Louisiana to Detroit, Proposed 
Pipe Line System to Medford, Oregon. Pipe Line Company Michigan. 
Cities Service Pipe 60 12 Houston to Sour Lake, Planned Ark ansas-Louisiana 107 854 to 24 Nine Loops on System. Planned 
Line Texas | Gas Company 
Gulf Refining 55 12 Bay Tcitend to Piaquem- Planned | Arkansas-Missouri 140 2to010 St. Francis River, Clay Coun- Planned 
mines, Louisiana. Power Company ty, Ark. to near Camp 
Interprovincial Pipe 600 24-26 Loops-between Edmonton, Proposed Missouri. 
Line Company Alberta, and Superior, Associated Natural 88 Missouri. Proposed 
Wisconsin. Gas Company 
Magnolia Pipe Line Co. 29 8 Midland County, Tex. area Planned Atlantic Seaboard 29 26 Looping along Cobb-Rock- Pipe Line C onstruction 
56 8 Gaines County, Texas, to H. B. Zachry Corporation ville, Maryland, line. & Drilling Compay 
; Lea County, New Mexico. ee Carolina Natural Gas 185 2-12 Lateral lines off Transconti- Proposed 
Magnolia Pipe Line 208 20 Corsicana to Beaumont, Planned, to be built in Corporation nentalin North and South 
Company Texas a summer, 1954 Carolina. 
Michi, Incorporated 10 Highland, Ind., to Kalama- Planned Chicago District Pipe 31 20-30 Chicago area. Proposed 
_ £00, Alma, and Elsie, Mich. Line Company 
Mid-Saskatchewan 24 8 Smiley Kerrobert, Planned Cities Service Gas 18 16 Lawrence and Newton 
Pipelines, Ltd. Saskatchewan, Canada. Company Counties, Missouri. 
@maha-Denver 65 Little Beaverfield to Proposed Cities Service Gas 69 20-16 Cleveland, McClain and Planned 
Express Company Denver, Colorado Company Garvin Counties, Okla. 
Pasotex Pipe Line Co. 146 10 Snyder to Wink, Texas Planned City of Fayette, 20 5 Fayette, Ala. to Southern Proposed 
Phillips Pipe Line 18 Gathering lines, northeast Under way bama Natural’s system in Tus- 
Company oe of Andrews County, caloosa County, Alabama. 
exas. City of Dallas, 8, 4}4 Distribution system, Engineering -C 
Powder River Pipe 52 6-8 Gathering lines, near Planned Georgia " _ Ce 
Line Company Kaysee, Wyoming. Coast Counties Gas 40 3,4, & 8 Coast and Valley Region, nned 
Progress Pacific 1100 24 Odessa, Texas, to Los Planned & Electric Company California. 
Pipeline Company Angeles, Harbor, Cal. Colorado Interstate 365 22 Green River, Wyoming to Planned 
Proven Oil & Refining 32 8 Connection with West Coast Planned Gas Company Denver, Colorado. 
Company Pipe Line to Florence, Ariz. Colorado Interstate 243 4 to 20 Colorado, Oklahoma, Texas, Engineering~Constry 
Roosevelt Oil & 22 4,6 8t. Helen to Norwick, Planned Gas Company _ and Kansas. tion and Z. J. Grahan 
Refining Corp. , ; Michigan. : Colorado-Western 454 — 8. W. Colorado fields to Planned 
Service Pipe Line 55 4-6-8 Tioga-Beaver Lodge area C. P. Bartley & Son- Pipeline Company Denver area. 
Company gathering system. Continental Oil — — Gas gathering system in hoes by operator 
Sinclair Pipe Line 10 12 Pauls Valley to Bradshaw Planned Company, (Agent) Washington and Adams Little Beaver an 
Company Gate Plant, Okla. (Loop). counties, Colorado. Sele Creek fields 
Sioux Pipe LineSystem 1000 16 to 24 Williston Basin to Chicago. Under consideration Cumberland and 31 12 Garrett County, Maryland, Proposed 
Texas New Mexico 52 10 —— County to Basin MeVean & Barlow Allegheny Gas Co. to Keyser, West Virginia. 
Pipe Line Company system. =. Rein Chie 77 . : 
zo Line fo. 34 6 Sour Laketo Port Arthur, Tex. Houston Contracting a om ' oti — a to Kingman, Under way 
Texas Pipe Line Co. 45 8-10 Erath and Bayou Sale sta. Houston Contracting El Paso Natural Gas Section 1—Plains, Texas to Oklahoma Constr. 
Texas Pipe Line Co. 65 4-6-8-12South Louisiana. Panama-Williams Company Corona, New Mexico tion Company 
Trans Mountain Oil 26 16, 24 Sumas to Ferndale, Planned El Paso Natural Gas Section 2—Corona to R. H. Fulton 
Pipe Line Company . aS _Washington. . Company Suwanee, New Mexico. 
West Coast Pipe Line ~m eS Wink, Texas to Norwalk, Planned El Paso Natural Gas Section 3—Suwanee to R. H. Fulton 
Company California. Company Gallup, New Mexico. 
El] Paso Natural Gas Seetion 4—Edge of Navajo Western Pipe LineCo- 
PRODUCTS LINES Company Reservation east to Flag- — Ine. Com- 
se ba ii P . , - . ; staff on to Kingman, Ariz. etion date 2-54, 
—— = en op hg rth Roane, onpeel El Paso Natural Gas Across Navajo aeeereen El Paso Company 
Augusta Pipe Line 43 8 Arkansas City to Augusta, Ray L. Smith & Son, ' yg alGas 32.5 0 | CODRECTINE £06. S, TT 5. este 
Company Kansas. ne. El Paso ) atura ras 32.5 l Reagan ~, to pton Plannec 
Badger Pipe Line 215 8-10-12 East Chicago, Indiana to Begin Spring '54. : » ne County, Texas. 
Company Madison, Wisconsin. Fort Worth Basin — a Novice, through Brown and Planned 
Bell Oil & Gas Co. 150 6-8 Ardmore to Drumright, Okla. Proposed Gas Company Comanche Counties, Tex. 
H. W. Bass & Sons, 152 4-6 Duval and Live Oak Coun- Proposed Glacier Gas Company 285 20 ~—— Kalispell, Montana, to Proposed 
Incorporated ties, Texas, to Corpus Spokane, Washington. 
Christi, Texas. Glacier Gas Company 120 16 Spokane to Hansford, Wash. Proposed 
Great Lakes Pipe 130 Nebrz aska City to Grand Proposed Glacier Gas Company 91 854 Spokane to Lewiston, Idaho. Proposed 
Line Company Island, Nebraska. Glacier Gas Company 130 198% Spokaae to International Proposed 
International Pipe 132 8 Wrenshall to Minneapolis, Proposed boundary at Trail, British 
Line Inc. Minnesota. Columbia. 
Oklahoma Mississippi 475 12 West Memphis, Arkansas Williams Bros. Gulf Luterstate Gas 860 30 Acadia Parish, Louisiana, to H. C. Price and 
River Products Line, to White River. 12-31-53 Company Boyd County, Kentucky. Houston Contraet- 
Oklahoma Mississippi White River to Duncan River Construction Co. ing. 11-1 
River Products Line, Oklahoma. Completion date Gulf Interstate Gas 230 Gathering lines, Associated Pipe Lin 
6-30-54 | Company Contraetors. Ande: 
Phillips Petroleum 54 6 Goldsmith to Borger, Texas. Planned | son Bros., William 
Company 52 10 Shell’s Brookshire system Planned | Tos. 
to Sweeney, Texas. | Gulf Interstate Gas 329 12-24 Laterals off Acadia Parish, Proposed 
Salt Lake Pipe Line 40 6 Adams, Oregon, to Pasco, Planned | Company Louisiana, to Boyd County, 
Company Washington (Loop). Kentucky, line. 
Shamrock Oil & Gas 55 6 McKee to Amarillo, Texas. Planned | Home Gas Company 32 12. Breesport to Union Center, Planned 
Corporation | New York. 
Triangle Pipe Line 60 12 Arkansas City, Arkansas, to Proposed | Home Gas Company 22 12-.6 Binghampton, New York. Under way 
Company Covington, Kentuc ky, and | Houston Texas Gas 1200 30 Louisiana to New York. Proposed 
Nashville, Tennessee. | & Oil Company 
United States and 600 8 Haines to Fairbanks, Underway | Interstate Power 26 8 From Nationa! Gas Pipe Proposed 
Canadian Govern- Alaska. } Company Line Co. of America, line 
ment } near Hooppole, Illinois 
United States Pipe 1799 22-26 Beaumont, Texas to Proposed to Clinton, lowa 
Line Company Newark, New Jersey. | Kansas-Nebraska 41 10 = Albion, Arzadia, and Proposed 
Williston Basin Pipe 244 8  Laurel-Billings, Montana Proposed Natural Gas Brokea Bow, Nebraska. 
Line Company refineries to Glendive, Mont. Lone Star Gas 100 Proposed storage fields to Proposed 
Wyoming-Nebraska 215 6 Cheyenne, Wyoming, to Engineering underway Dallas-Ft. Worth area. 
Pipeline Company North Platte, Nebraska. Lone Star Gas 35 12 Southeastern Schleicher Proposed 
Yellowstone Pipe 540 10 _ Billings, Mont., to Spokane, To be completed 9-54. County. KAIS| 
Line Company Wash. (Continental Oil Co., Lone Star Gas 36 12 Stamford to Abilene, Tex. Planned 
Interstate Oil Pipe Line Co., Lone Star Gas 44 12 Red Springs, Woods County Under way patiiicienen: 
Union Oil Co., and H. Earl to Sulphur Springs area, 
Clack interest). Hopkins County, Texas. 
Yellowstone Pipe Billings to Bozeman, Ross and Powers Manufacturers Gas 40 Aulegheny, Washington, and Proposed Contin 
Line Company Montana. Light & Heat Beaver Counties, Pa. 
Yellowstone Pipe Bozeman to Helena and on Associated Pipe Line Manufacturers Gas 213 3te16 Various points on system Pro: 7 
Line Company to Clinton, Montana. Contractors, Ine. Light & Heat in Pa., West Vir. and Ohio. Contin 
Yellowstone Pipe Clinton to Perma, Montana. Associated Pipe Line | Manufacturers Gas 72 16-20 Doddridge, Wetzel and Mar- Proposed Electri 
Line Company Contractors, Inc. Light & Heat shall Counties, West Vir. = 
Yellowstone Pipe Clinton to Perma, Montana. Eastern Pipe Line Michigan Consolidated 25.5 12° Sparta to Muskegon, Planned Electri 
Line Company Fields Service Co. Gas Company Michigan. 
Yellowstone Pipe Perma, Montana, to Eastern Pipe Line Michigan- Wisconsin 252 4-24 Loops and stations in Planned Electri 
Line Company Murray, Idaho. Field Service Co. Pipe Line Company llinois. L 
Yellowstone Pipe Murray, Idaho to Spokane, Engineers Limited Pipe Mississippi River Fuel 190 10-18 Lateralsin Woodlawn and Pilanned] 
Line Company Washington. Line Company. | Corporation Waskom gas fields, Tex. Prompt, d 
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Clear track for line pipe men 


You can plan your construction time-table with confidence when 
you specify Kaiser Steel line pipe, because you are assured of 
on-time delivery. 


This unfailing dependability is possible because Kaiser Steel is 
an integrated operation and every phase of production is geared 
to meet your schedules without delay. This has been proved time 
and again on major pipe line projects. 

Add to this Kaiser Steel’s uniform quality and wide range of 
sizes and it’s clear why — 


It's good business to do business with 








KAISER STEEL PIPE SPECIFICATIONS © All pipe manufactured to latest A.S.T.M. and A.P.1. specifications 





Type Diameter Length Wall Thickness Shipping Point 
Continuous Weld —Threaded and Coupled V2" to 4’ Uniform 21’ Standard 
nominal |.D. 
Continuous Weld — Plain End , 23" to 4/2’ O.D. Up to 40 Standard Fontana, Calif. 
Electric Resistance and Fusion Weld — Plain End 14” to 18’ O.D. Up to 40° .250" to .500°’ 


Fontana, Calif. 


Napa, Calif. — Basalt-Kaiser 


Electric Resistance Weld — Plain End 5,*;"' to 1234” O.D. Up to 55’ .188” te 375" Fontana, Calif. 


Electric Fusion Weld — Expanded — Plain End 20’ to 30’’ O.D. Up to 40’ 250’ to .500”’ Napa, Calif. — Basalt-Kaiser 


























Prompt, dependable delivery at competitive prices + KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 


THE PETROLEUM ENGINEER, March, 1954 To obtain more information on products advertised see page £-63 D-49 


















































































































































PIPE LINE DEVELOPMENTS 























= —_—_— 
Name of Pipe Name of Pipe 
Company Miles _ size, in. Location Contractor Company Miles _ size, in. Location Contractor 
Missouri Central Gas 25 6 Moberly to Macon, Mo. L. R. Young Con- Texas Gas Trans- 24 16 South Louisiana gas fields. Planned 
struction mission Corporation 
Missouri Public Service 136 8-10 New Franklin to Trenton, Proposed Transcontinental Gas 533 30-36 Loops on Texas-New York Planned 
Missouri. Pipe Line Corp. main line. 
Missouri Public 24 10 Johnson County to Trans-Canada Pipe 2247 14-36 Alberta area to Toronto, Planned 
Service Clinton, Missouri. Lines, Ltd. Montreal 
Montana Power 52 16 Canada-Montana border to Planned Trans-Northwest Gas 246 — International Boundary Proposed 
Cut Bank, Montana. Inc. to Washington and Idaho. 
Morganfield Natural 31 4-6 Through Sturgis, Provi- Planned Trans-Northwest Gas 275 — Branch lines. Proposed 
Gas dence, Clay, Diamond, | United Gas Fuel, and 92 — Gulf Interstate system, Proposed 
Wheatcroft and Sullivan, Central Kentucky Boyd County, Kentucky 
Kentucky. Natural Gas to Putman County, 
Natural Gas Producer, 100 12 Yenter pool to Denver, Planned West Virginai. 
Inc. Colorado. | United Fuel Gas 50 20-24 Wood County to Hanham, Proposed. Spring 1954 
New River Gas 50 Summers to Montoe counties, Planned West Virginia. 
West Vir. to Narrows United Fuel Gas 32 24 Near Ripley, West Virginia Proposed 
and Dublin, West Vir. to Lanham station, Put- 
North Dakota Natural 500 10-12 Statewide systemin North Planned man County, West Va. 
Gas Company Dakota. | United Fuel Gas 60 30 Lanham in Kanawha Proposed 
Northeastern Gas 22 8 Upton, Massachusetts to Planned County, West Va., to Gul 
Transmission Pawtucket, Rhode Island. Interstate line. 
Northern Indiana 35 8 Edgerton to Alburn, Planned | United Natural Gas 50 12. Elk County to Jefferson Planned 
Fuel & Light Indiana. Company County, Pennsylvania. 
Northern Natural Gas 458 Kansas, Texas, Oklahoma, Proposed | Utah Natural Gas 103 16-18 Clear Creek field near, Price Proposed 
and } Jebraska, Iowa an Company to Salt Lake City, Utah. 
Minnesota, to connect | Virginia Natural Gas 153 - Buckingham to Richmond Proposed 
with Permian Basin System. Company and Portsmouth, Va. 
Northern Natural Gas 475 Proposed branch lines to | Warren Petroleum 54 4-30 Lea County, New Mexico. Planned 
Iowa, Neb., Minn. and Warren Petroleum 23 3 to 20 Garvin County, Oklahoma. Completion date 6.54, 
and South Dakota. | Western Pipe Lines 833 24 Southern Alberta across lanned 
Northwest Alabama 40 9 Southern Natural’s line Proposed Canadian prairies, serving 
Gas District through Winfield to intermediate cities. 
Haleyville, Alabama. 
Northwest Natural Gas 750 24 Eastport, Idaho, to Monroe, Planned FOREIGN CRUDE LINES 
Northwest Natural Gas 18 *........ snhine American Oil 18 22-20 Qatif to Ras Tanura No. 3. Completion date 1-6, 
Yompany 
xe hg an Bombay Port Trust 50 §&to24 Bombay, India, to serve Merritt, Chapman and 
Northwest Natural Gas 22 Monroe to near Seattle, Standard Vacuum Oil Co. Scott Corp. contra 
Washington. and Burmah Shell refin- be — and 
Northwest Natural Gas 20 Seattle to Portland, Oregon. eres. : uc 
Ohio Fuel Gas 31 20 Licking County to Richland Planned Creole Petroleum 25 34 Lagunillas to La Salina Planned 
County, Ohio Corporation (State of Zulia, Venezuela) 
Ohio Fuel Gas 22 16. Dayton, y 9 Piqua and —~ Planned Direction General de 409 Plaza Huincul to Bahia Under way 
Sidney, Ohi Yacimientos Petrol- Blanca, Argentina. 
Ohio Fuel Gas 23 16-20 Wellington to “Blyria, Ohio. Planned iferos Fiscales , ae . 
Ohio Fuel Gas 16 20 Benton Station to Crawford Planned | Iraq Petroleum 20 Line diversion from Kirkul- Planned 
Station. | Company mses: » Lebanese 
‘ 18 . co rminal. 
Cte Pusl Gas ” by a bn wane Petroleos Mexicanos 145 12 18 de Marzo field via Considered 
Caio Fuel Gas 16 , ». Berlin to Sandusky, Chic. Pieaned xovecss to Monterrey, 
7 i c - e 
witeaees - a = am Petroleos Mexicanos 72 12 or —<" to Atzacapot- Proposed 
Ohio Fue 47 20 wnshi kin n zalco, Mexico 
wat Gap “ to x tee ag + ae Petroleos Mexicanos 125 10 i Colomo to El Plan, Under way 
Ohio. | exico. 
Ohio Fuel Gas 61 Northern and southwestern Planned Saskatoon Pipe Line, 56 6 Milden to Saskatoon, Planned 
Ohio. Limite Saskachewan, Canada. 
Ohio Fuel Gas 33 20 Jefferson to Seneca, Ohio. | Proposed Texas Petroleum Co. 60 4-6 Pta. Nio to La Dorada Under way 
Ohio Fuel Gas 69 20-24 Lines to tie in Gulf Inter- | Proposed Yacimientos Petrol- 170 4 Bermejo to Tupiza, Planned 
state line along various iferos Fiscales Bolivia. 
points in Lawrence, —" Bolivianos 
ee, Hocking an FOREIGN PRODUCT LINES 
Pacific Gas & Electric 50 12-16-20 Fresno to Merced, Cal. Planned Anglo-Iranian Oil 18% 16 Little Aden to Aden, Bechtel Corporation. 
Pacific Gas & Electric 20 Holm to Topock-Milpitas Company, Ltd. Bechtel. Completion 12-54. 
line—Section 2. Anglo-Iranian Oil 15 12 Kwinana to Fremantle. M. W. Kellogg Com 
Pacific Gas & Electric 12 Section 3—Parallel existing Company, Ltd. pany. Completien 
Madera Livingston line, date Feb., 1955. 
planned. Napa Wye to Anglo-Iranian Oil 17 6 Kwinana to Fremantle. M. W. Keilogg ( 
Shellville, Cotati to Santa Company, Ltd. pany Completion 
Rosa, California. date Feb., 1955. 
Pacific Gas & Electric 129 31 Main-line loops along Completion date 11-54 Columbian Ministry 115 4 La Dorado to Cartago, Williams Brothers 
Topock, Arizona, to Proposed of Petroleum Columbia. Engineers. 
Milpitas, California. Columbian Ministry 93 8 Cantimplora to Dorado, Wiliams Brothers 
Pacific Northwest 1466 Ignacio, Colorado, to Proposed of Petroleum Columbia. Constructors. 
Pipeline Corp. Bellingham, Washington. Empresa Nacional 30 654 Concan to Santiago, Chile. Planned 
Pacific Northwest 380 Laterals and spurs off mail Proposed del Petroleo ; . 
Pipeline Corp. line to Pocatello, Idaho Governments of South- 200 Beria, Portuguese Mozam- Considered 
to Yakima, Washington. ern Rhodesia and ue to Umtalia, Southern 
Permian Basin 280 16-24- West Texas and New R. H. Fulton & Portuguese E. Africa hodesia. f 
Pipeline Company 26-30 Mexico. Company North Atlantic Treaty 1920 4-10 To serve military bases in Contracted by Soc. 
Rockland Light & 22 8 Orangetown to Tompkins Proposed | Organization (NATO) Western Europe (to con- Foster Wheeler 
Power Company Cover, New York. nect with U.S. Govern- Francais. 
Chenandesh Gas 39 «3-4-8 Middiston Viegisia, to. Proposed Mets — 
South Georgia Natural 339 2-12 Phoenin. Guleeen to - Planned Petroleos Mexicanos 124 6 Lagos to Guadalajara, Mex. Planned 
Gas Company Tallahassee, Florida. Petroleos Mexicanos 54 6 _ to Aguascalientes, Planned 
ea : exico. 
= Cimited” ni Pe aie Califor. eames Petroleos Mexicanos 82 8 Salamanca to Lagos, Mex. Planned 
Tennessee Gas 243 24 Hebron, Pennsylvania to Planned } 
Transmission Greenwich, Connecticut. FOREIGN GAS LINES 
Tennessee Gas 28 30 White Plains, New York to Planned Azienda Generale 90 12 Cortemaggiore to Bologna, SNAM crews 
Transtnission Newark, New Jersey. <7 Italiana Petroli taly. ; 
Tennessee Gas 571 30 Kinder, Louisiana to ‘Approved Azienda Generale 120 16 Cremona Porto Mar to Montubi, Contractor 
Transmission Portland, Tennessee. Italiana Petroli Ghera, Italy. 
Tennessee Gas 67 30 Loops in Texas and Approved Azienda Generale 40 12 Rapalta-Bergamo, Italy. 
Transmission Louisiana. Italiana Petroli 
Tennessee Gas 63 26 Loops in Ohio and Penn- Approved | Dirrecion General}del 310 8 Plaza Huincul to Neuquen, 
Transmission sylvania. | Gas del_Estado Argentina, to the vicinity 
Tennessee Gas 58 20 Louisiana Gulf Coast to Approved | of General Conesa, Argen- 
Transmission Station No. 507 near tina. 
Kinder, Louisiana. | Empresa Nacional 80 10 Concon to Santiago, Chile. Planned 
Tennessee Gas 100 Laterals In Texas. del Petroleo 
Transmission | Northwest Natural 950 24 ~=Alberta fields to Vancouver, Planned 
Tennessee Gas 45 20 Buffalo, New York tothe | Approved | Gas Company British Columbia, Seattle, 
Transmission U. S.-Canadian border, Washington and Portland, 
Hamburg station near St. } Oregon. 
Catherines. Petroleos Mexicanos 205 16 Monterrey to Torreon, Mex. Under way 
Texas Eastern Penn- 265 24 Oakford storage field to Planned Petroleos Mexicanos 440 20 —' < ampico to Posa ed 
Jersey Transmission Lambertville, New Jersey. Mexico, 
Corporation Sui Gas Transmission 350 16} Sui i a ld to Karachi, Planned 
Texas Gas Transmis- 48 26 Loops on Memphis-Slaugh- Planned Company, Karachi, 
sion Corporation ter line. Pakistan 
—S—S — ——————— = oo ——— = ee ——— 
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PROGRESSIVE GAS PIPE LINERS SPECIFY 


E: | ol 4 | PIPE LINE VALVE CONTROLS 


The G2 takes its source of 
power from the medium in the 
transmission line, without any 
pressure reduction. There are 
no small parts. It’s a compact 
unit with all piping, valving 
| and controls integrally ar- 
a si. =e ranged. Field piping is kept to 
vis ote ie f = >-———- a minimum. Actually, only one 
ee r ro . small line from the pressure 
a source to the valve control is 
required. 


Some 180 Type G-2 valve controls are 
employed in Texas Eastern Transmission 
Company’s stations and along the line. 


EM VALVE CONTROLS ARE HELPING TO PROTECT MOST OF THE MAJOR PIPE LINES. IF YOU HAVE A PIPE LINE 
CONTROL PROBLEM, CHECK FIRST WITH E-I-M. THERE IS A WHOLE FAMILY OF E-Il-M STANDARD CONTROL DEVICES, 
AROUND WHICH ENGINEERS MAY DESIGN THEIR OWN CUSTOM-BUILT VALVE CONTROL SCHEMES. E-I-M VALVE 
CONTROLS ARE DESIGNED TO OPERATE GATE, GLOBE, PLUG AND BUTTERFLY VALVES, AND THEY MAY BE ADAPTED 
FOR OTHER PURPOSES. THEY MAY BE OPERATED ELECTRICALLY, PNEUMATICALLY AND HYDRAULICALLY. INSTRUMENTA- 
TION MAY BE FULLY AUTOMATIC, UTILIZING VHF RADIO OR OTHER MEDIA. 


E-I-M valve controls offer flexibility of installation and operation. 


Remember: They may be installed on your present valves in. the field. 


Write for our descriptive folders. 


Sefje[ Vi] Company 


1340 OLD SPANISH TRAIL © HOUSTON 25, TEXAS © MOhawk 4587 
Valve Controls © Speed Reducers *® Cooling Tower Drives * Control Valves 
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Standard to Build New 
Terminal in Minnesota 


A distribution terminal to serve west- 
central Minnesota will be built on a 
16-acre tract at the western city limits 
of Sauk Centre, Standard Oil Company 
has announced. The terminal will re- 
ceive gasoline and fuel oil out of Stand- 
ard’s products pipeline from Dubuque, 
Iowa, to Moorhead, Minnesota, and is 
scheduled to be started about May 1 
and to begin operating September 1. 

Because it will tap Standard’s whole 
pipe line system the Sauk Centre termi- 
nal’s products could come from Stand- 
ard’s refineries at Whiting, Indiana; 
Sugar Creek, Missouri; Neodesha, Kan- 
sas; or the one being completed at 
Mandan, North Dakota. 


Expansion Underway for 
Plains Pipe Line System 


Expansion of the Plains Pipe Line 
system capacity and laying of new lines 
has been announced by the Murchison 
interests, Dallas, Texas, new owners of 
the line. 

Plans call for an increase to 25,000 
bbl per day of the facility, which serves 
the Clareton field of Weston county, 
Wyoming. New gathering lines will 
also be laid, and the entire project is 
expected to take 90 working days. 


Portland Pipe Line 
To Increase Capacity 


Construction of four new intermedi- 
ate stations that will increase daily 
capacity from 158,000 to 190,000 bbl 
is planned by Portland Pipe Line Corp- 
oration, F. C. Schultz, president, has 
announced. 

Addition of the four new stations 
will give the line eight-station opera- 
tion on its 18-in. line between South 
Portland, Maine, and East Montreal, 
Quebec. Completion of the expansion 
project is scheduled for November 1, 
1954. 

Three of stations will be built on the 
U.S. portion of the line, at Raymond, 
Maine; Gorman, New Hampshire, and 
Sutton, Vermont. Each will have two 
1000-hp and one 500-hp centrifugal 
units. A fourth station will be built at 
St. Cesaire, Quebec, and will have two 
1200-hp and one 600-hp centrifugal 
units. An additional 1000-hp unit will 
be added at the Highwater, Quebec, 
station, Portland Pipe reported. 


D-52 






TGT Extension, Storage Facilities Development 
Plan Involves Three Companies in FPC Filing 


FPC has announced the recent filings 
of three interrelated applications in- 
volving an extension of the pipe line 
system of Tennessee Gas Transmission 
and the construction of facilities for the 
underground storage of natural gas. 

In addition to Tennessee’s applica- 
tion to expand its system, the proposals 
include joint applications by Tennessee 
and Iroquois Gas Corporation, of Buf- 
falo, New York, and by Tennessee and 
New York State Natural Gas Corpora- 
tion, of Pittsburgh, Pennsylvania. 

In its single application, Tennessee 
is proposing to build faciltities esti- 
mated to cost about $33,677,000, to 
provide additional gas to existing cus- 
tomers and to serve new customers in 
New Jersey and the metropolitan New 
York City area. 

The project would include about 243 
miles of 24-in. line from an existing 
compressor station in the Hebron stor- 
age field in Potter county, Pennsyl- 
vania, extending across Pennsylvania, 
New Jersey and New York to a con- 
nection with Northeastern Gas Trans- 
mission Company’s system on the New 
York-Connecticut line near Green- 
wich, Connecticut, with a 28-mile 
24-in. spur extending south from the 
main line in New Jersey to a connec- 
tion with facilities of the Public Service 
Electric and Gas of New Jersey near 
Newark, and, with Consolidated Edi- 
son’s facilities near New Yrk City. 

Tennessee also would construct 
about 18 miles of 24-in. line connect- 
ing the Hebron field with the Harrison 
storage field facilities in Potter County, 
Pennsylvania, and Steuben County, 
New York. Tennessee also is seeking 
authority to utilize 35 billion cubic 
feet of underground top storage capa- 
city, 20 billion cubic feet of which is 
available from the company’s pre- 
viously authorized development of the 
Hebron storage field with the remain- 
ing 15 billion cubic feet to become 
available from the proposed under- 








Pawnee Company Formed 


Pawnee Pipe Line Company, re- 
cently formed by its owners, Pure Oil 
Company and Sinclair Pipe Line Com- 
pany, has applied to the Colorado PSC 
for permit to build a 35-mile, 10-in. 
crude line and 6 and 8-in. gathering 


ground storage developments with 
Iroquois and New York State Natural, 

Iroquois and Tennessee, in their joint 
application, are proposing to develop 
the Colden storage field in Erie Coup. 
ty, New York, with an estimated ¢. 
pacity of 10 billion cubic feet of active 
gas. The facilities, including those pre. 
viously authorized for Iroquois in ap. 
other proceeding, will include about 
120 new wells, 53 reconditioned wells 
and 30 reclaimed wells; and about 17 
miles of 16-in. delivery line along with 
about 62 miles of 12, 8, 6 and 4p, 
gathering and well lines, providing 
connection into the existing systems, 

In order to carry out the project, 
Tennessee is requesting authority to 
acquire from Iroquois an undivided 
one-half interest in the facilities, as well 
as authority to construct an additional 
4000-hp at an existing compressor sta- 
tion, a dehydration plant, and two 
metering stations. 

Estimated cost of the project for 
Iroquois is $2,672,000, including the 
previously authorized facilities. Tennes- 
see’s share of the project would be 
$7,982,974, including base storage gas. 

The joint Tennessee-New York State 
Natural project would include the 
acquisition, development and joint op- 
eration of underground storage facili- 
ties in northern Pennsylvania and 
southern New York. The application 
requests authority for Tennessee to ac- 
quire from New York State Natural 
an undivided one-half interest in the 
Harrison, Ellisburg and State Line 
storage pools. The companies plan to 
jointly develop and operate a full top 
storage capacity of 19,680,000,000 cu 
ft in the Harrison pool, by drilling new 
wells, redrilling abandoned wells, and 
constructing pipe lines, measuring 
equipment and an 11,000-hp compres- 
sor station. 

New York Natural’s share of the esti- 
mated total cost is $5,875,726, and 
Tennessee’s share is $6,844,997. 





35-Mile Line Planned 


lines in Adena field, Morgan County. 
The proposed line would be laid be- 


tween the Adena field and Merino. It | 
would have a daily capacity of 45,000 | 
bbl. Construction is slated to begit 


and be completed within 60 days. 
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eee you can count on the written specifications 
of PITT CHEM Modified Enamel! 


Specifications are the tip-off on any enamel’s 
performance... in good terrain or bad, in ap- 
plication or in service. That’s why it’s so im- 
portant to check “specs” before you buy and 
to make sure that the enamel is held to close 
tolerances within the specifications that have 
been laid down. 


You l Do a Better 
Faster Coating Job 


y 
with PITT CHEM Modified Enamel 


Send For Free Booklet 


Tells the importance of each 
specification in judging pipeline 
enamels ... specific gravity, sof- 
tening point, penetration, ash, etc., 
and gives the complete specifica- 
tions of Pitt Chem Modified 
Enamel. Write for your free copy! 


Pitt Chem Modified Pipeline Enamel is 
Quality-Controlled from coal to finished 
product. It rigidly conforms to written speci- 
fications. These specifications have been pub- 
lished for your convenience and we'll welcome 
the opportunity to send them to you. Write or 
callus... today! 


PITTSBURGH 


@) COKE & CHEMICAL CO. 


COAL CHEMICALS « AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT ® PIG IRO? 
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FIG. 1. SIDE view of bracket and base 


combination. 


Pipe Line Procedures 





P 625.4 





FIG. 2. END view of meter in base, 
bracket set-up. 


Handy Base, Bracket Make 


Heavy Meters Easy to Handle 


FACED with a problem of how to 
handle weighty and bulky displacement 
meters easier and more safely, pipe- 
liners at United Gas Pipe Line Com- 
pany resorted to their ingenuity and 
came up with the base and bracket pic- 
tured here. 

This type of meter, designed to meas- 
ure gas over wide ranges of pressure 
and rate of flow, weighs about half a 
ton, is nearly three feet high and al- 
most two feet wide. The small base, 
about 8 by 11-in., makes it extremely 
difficult to move, handle, or haul with- 
out toppling over. 

Solving the problem were C. E. Mur- 
phy, of United’s district measurement 
department at Shreveport, and field and 
section foreman Frank Roberts. They 
built a bracket for loading and unload- 
ing, and a large base to eliminate haz- 
ards encountered in handling the big 
meters. 

The base is 32 by 26-in., the long 
sides constructed of 2-in. and the short 
sides of 1-in. pipe. In the center of the 
base, two pieces of channel iron are 
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welded in place to form a seat for the 
meter. The base is attached to the meter 
with 1-in. steel rods, one end welded 
to the 2-in. pipe, the other end threaded 
and extending through bolt holes in the 
meter body flange and held secure 
with 1-in. hex nuts. 

The loading bracket was made from 
a piece of line pipe and is attached to 
the meter with the index plate cap 
SCrews. * ke * 


Rm SR 


Crude Outlet Planned 


Application for construction of a 
45-mile, 8-in. crude line between Orch- 
ard and Merino in northeastern Colo- 
rado has been filed with the Colorado 
Public Utilities Commission by the 
Orchard Pipe Line Company. 

To be built at a cost of $811,250, the 
new line would have a 20,000 bbl per 
day capacity in transporting oil from 
Masters field in Logan County, Colo- 
rado, to near Orchard, connecting with 
the Sterling pipe line system. 


Northwest Natural Plans 
Amendment Asked of FPC 

Northwest Natural Gas Company, 
New York City, has asked the Federgj 
Power Commission to let it amend it, 
applications filed in connection with 
proposal to build a natural gas traps. 
mission system to transport gas from 
Canada to markets in the Pacific North. 
west. 

The company originally had pro. 
posed to serve the “Inland Empire” of 
eastern Washington and areas Closely 
adjoining, as well as the coastal area of 
Washington; Portland, Oregon; and 
Vancouver, British Columbia. Under 
the proposed amendment, the company 
now plans to serve only the “Inland 
Empire,” in northern Idaho and east. 
ern Washington, with some gas to be 
returned into Canada for use in Trail 
and elsewhere in British Columbia. 

The smaller project, as now pro 
posed, is estimated to cost about $36, 
000,000 and would include a total of 
approximately 665 miles of pipe line. 
The main line system would have a 
maximum daily delivery capacity of 
120,000,000 cu ft in the fifth year of 
operations, with average daily deliver- 
ies of about 86,370,000 cu ft. 

Northwest Natural’s project as pre- 
viously proposed would have had a 
maximum daily delivery capacity of 
285,000,000 cu ft per day, and had an 
estimated cost of $89,000,000. 


Smiley Field Line Plans 
Interprovincial Connection 
Maximum throughput capacity of 
36,000 bbl per day at summer peak 
load is proposed for a crude oil pipe 
line to join the Smiley light oil field 
with the Interprovincial Pipe Line 
Company main line. 
Mid-Saskatchewan Pipelines Ltd 
proposes to build the 24-mile line and 
several miles of gathering lines. The 
proposed 8-in. line from Smiley would 
join the Interprovincial line at Kerro- 


bert, about 50 miles upstream from 
Milden. 


Wyoming-Nebraska Plans 
215-Mile Products Line 


Construction of a 6-in. products pipe 
line linking Frontier Refining Con- 
pany’s Cheyenne, Wyoming, refinery t0 
North Platte, Nebraska, 215 miles to 
the east, is planned by the Wyoming: 
Nebraska Pipe Line Company. 

Terminal sites have been selected al 
North Platte and Sidney, Nebraska, by 
Frontier. Engineering surveys for the 
new line have been initiated by Ebasco 
Services, Inc., of New York. Comple 
tion date for the new line has tents 
tively been set for October 1, 1954. 
M. H. Robineau, president of Frontier, 
also heads the pipe line company. 
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Texas Gas Planning struction program in Louisiana. Pennsylvania-New Jersey 
New Line, Facilities tl do Wi ar ued tive aa te Line Permit Sought 
Texas Gas Transmission Corpora- bah ead peteadie gas a install Texas Eastern Penn-Jersey Trans. 
tion, has filed an application with the an additional 2000-hp compressor unit _‘™ssion Corporation, a newly-formed 
Federal Power Commission asking ap- 4+ the company’s Bastrop, Louisiana subsidiary of Texas Eastern Transmis 
proval of plans for a $1,596,000 con- compressor station, and cet pur- sion Corporation, has applied to the 
——— ———= ch es ctnthes in Geum t calsone Federal Power Commission for ay. 
ee a thority to construct 265-mile, 24-jp 
: ‘natural gas transmission line in Penp. 
27 YEARS Iraq to Divert Blocked sylvania and New Jersey for lease : 
Line to New Terminal the parent company. 
; Diversion of its blocked Kirkuk- The subsidiary’s proposed line, esti. 
EXPERIENCE Haifa pipe line to a new terminal on the mated to cost $30,755,300, would ex. 
Lebanese coast has been announced by _— tend from a point in the Oakford . 
BEHIND EVERY the Iraq Petroleum Company. The line, storage field in Westmoreland county, 
originally built to feed a refinery at hy nt to a connection with 
Haifa, Israel, has been blocked since Texas Eastern’s system near Lambert. 
PIPELINE JOB the Palestine War of 1948 by Arab _ ville, New Jersey. The project also ip. 
Iraq. cludes a 3300-hp compressor station for 
Construction of the new line will | near the terminus of the proposed 
SINCE 1926 mean diversion of 7,500,000 tons of | 265-mile line in the Oakford field. 
crude yearly to tankers and a $500,- : , 
000 annual boost to Iraqi government Pakistan Gas Line Underway 
revenues. A 20-inch line will be built Commonwealth Development Fi- 
RAY L ig from Mafraq, Jordan, through Syria "ance Company, London, will inves 
to the Lebanese coast and will tieintwo | @Pproximately $3,000,000 in the Suit N. 
present smaller lines already completed Gas. Tr ansmussion Company, now be- 
between Kirkuk and Mafraq. ing incorporated in Karachi, Pakistan, 
. to implement the $12,000,000 project 
. for the industrial utilizationt of the 
Gas Gathering System natural gas discovery at Sui in Ba Pir 
Planned for Colorado halite 
Operators of the Little Beaver and Pakistan Industrial Development 
Badger Creek fields, ‘located in Wash- _—_ Corporation and the Burmah Oil Com- 
ington and Adams counties, Colorado, pany Limited are also investing ap- 
have agreed to construct a gas gather- proximately $3,000,000 each. 
ing system to collect gas now being The target of the Sui Gas Trans- 
flared from wells in that area at a rate mission Company is to bring gas from 
of nearly 8,000,000 cu ft per day. the Sui gas-field to Karachi by the 
The operator’s group, acting in the middle of 1955. Gas will be piped 
Shuts Down Punip interests of conservation, named Con- through a 16-in. line about 350 miles 





AUTOMATICALLY 
and serves as Accurate 
Pressure Gauge 


tinental Oil Company as temporary long, from Sui to Karachi via Sukkur- 
operator of the system, and voted to Rohri-Hyderabad-Kotri. 

proceed with the design and construc- 

tion of the pipe line system, along with Gas Pipe Line Studied 


an economic study of a suitable ab- Construction of a 180-mile gas line 
sorption and/or refrigeration type from the Dawn storage field in the 
plant to remove liquids from the gas. Lambton area to Hamilton is being 


Operation date has been tentatively studied by the Union Gas Company of 
set for mid-summer, 1954. Cost of the Canada, Ltd. It would supply gas to 














system is estimated to be approximately Dominion Natural Gas Company and 
$1,000,000. Central Pipe Line Company. 
SKIN 
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; ownership, same 
This series is also widely used as safety management, same Welding Saddles 


shut down on gas compressor plants address, same telephone, and use the same 45 years of experience 
and Water Flood Pumps. to render the same service under the same trade name—"'PELCO." 

















. OMe 
PELICAN SUPPLY €O..INC.) | “= 





SOLD BY ENGINE DEALERS 














and SUPPLY STORES ZS - 
P. O. Drawer 1108 Shreveport (84), Lo. ae 
FRANK W. MURPHY “es SEE YOUR NEAREST SUPPLY HOUSE M.E 
BOX 1476 TULSA, OKLA Manto 
SOUT 
BRANCH: LOS ANGELES, CALIFORNIA (Formerly: Pelican Well Tool & Supply Company) 
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WITH THE PIPE LINE CONTRACTORS 


> Williams Brothers Company, 324 Na- 
tional Bank of Tulsa Building, Tulsa, Ok- 
lahoma, has contract for 615 miles of 
8-in. products line in Alaska for the U. S. 
Corps of Engineers in a joint venture with 
McLaughline, Inc., and Marwell Con- 
struction Company. Equipment shipped 
in mid-February from New Orleans on 
chartered ship via Panama Canal to job 
site in Alaska. Work to begin with warmer 
weather. 

Company also has 75 miles of 12-in. 
line for Oklahoma-Mississippi River Prod- 
ucts Pipe Line, Inc., between White River, 
Arkansas, and Memphis, Tennessee. Jim 
Childers is superintendent and George 





You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


Gossett, office manager, at the Patterson, 
Arkansas, field office, it was reported by 
the company. 

Company has contract for 50 miles of 
line for North Carolina Public Service 
Company near Hendersonville, North 
Carolina. Work was begun in early De- 
cember. 


» Assgciated Pipe Line Contractors, Inc., 
Houston, Texas, is working on 175 miles 
of 10-in. line from Bozeman, Montana, to 
Clinton, Montana, for Yellowstone Pipe 
Line Company. Jim Ed Andrews is super- 
intendent and Buck Johnson office mana- 
ger at the Bozeman field office. 





Recognition of that fact is one reason more and more people are turning to 
E.R.P. for assistance on corrosion problems — one reason that thousands of 
buried or submerged steel structures of all types have been successfully pro- 
tected against corrosion by E.R.P. engineers. Corrosion specialists for over 17 
years, these men are highly trained and well equipped to help you with your 
corrosion problem. Write for full information today. 


ELECTRO RUST-PROOFING CORP. (N. J.) 


JERSEY 
REPRESENTED IN PRINCIPAL CITIES IN THE UNITED STATES 


BELLEVILLE 9, NEW 
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> Dunn Brothers, 801 Mercantile Build. 
ing, Dallas, Texas, has the following haul- 
ing, stringing and unloading jobs: 

335 miles of 30-in. for Gulf Interstate 
Gas Company between Kinkade, Tennes. 
see, and Kenova, West Virginia. Prime 
contractor is H. C. Price Company. 

56 miles of 8-in. for Magnolia Pipe 
Line Company between Seminoie, Texas, 
and Bronco, New Mexico. Prime contrac- 
tor is H. B. Zachry. 

140 miles of 30-in. for Tennessee Gas 
Transmission Company between Savan- 
nah, Tennessee, and the Tennessee-Kep- 
tucky state line. 

62 miles of 30-in. for Tennessee Gas 
Transmission Company between Lisbon 
and Cambridge, Ohio. 

Various sizes for El Paso Natural Gas 
Company in the Farmington, New Mex- 
ico, area. El Paso doing own construction, 

56 miles of 8-in. in Kansas for Kaw 
Pipe Line Company. Pipe being hauled 
from near Bryan, Texas. 


> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports the fol- 
lowing work: 

Hauling 30-in. pipe for Gulf Interstate 
Gas Company from Houston and Orange, 
Texas, to storage points in eastern Louisi- 
ana and Mississippi. 

Hauling, storing where necessary, and 
stringing approximately 303 miles of 12- 
in. pipe from White River to Allen, Okla- 
homa, for Sunray Oil Corporation. Con- 
tractor, River Construction Corporation. 
Also approximately 97 miles of 10-in. 
pipe from Allen, Oklahoma, to Duncan, 
Oklahoma. 

Unloading, hauling and stringing ap- 
proximately 70 miles of 3, 4, 12, 20, and 
24-in. pipe for Gulf Interstate gathering 
system in Louisiana. Contractor is Asso- 
ciated Pipe Line Contractors, Inc. 

Hauling, unloading and racking ap- 
proximately 50 miles of 24-in. for Texas 
Eastern Penn-Jersey from mill at Clay- 
mont, Delaware, to points in New Jersey 
and Pennsylvania. 


> Engineering-Construction Company, 
402 North Cheyenne, Tulsa 6, Oklahoma, 
is working on 94 miles of 16-in. line for 
East Tennessee Natural Gas Company be- 
tween Knoxville and Kingsport, Tennes- 
see. Also being laid on the same job are 
56 miles of 4 through 12-in. line in later- 
als from the main line. Jim Williams is 
superintendent and J. W. Tyner, office 
manager, at the Morristown, Tennessee, 
Office. : 

Company is also constructing approxi- 
mately 65 miles of 4 through 26-in. line 
near Elkhart, Kansas, for Colorado Inter- 
state Gas Company. Earl Hackleman 1s 
spreadman and H. B. Hoge office mana- 
ger on the Elkhart job. 


> Foster Wheeler Corporation, 165 
Broadway, New York 6, New York, has 
contract with North Atlantic Treaty Or- 
ganization for management of 1920 miles 
of product line to be laid in Western 
Europe. 


> Engineers Limited Pipeline Company, 
225 Bush Street, San Francisco, Califor- 
nia, is working on 90 miles of 34-in. for 
Pacific Gas and Electric in California. 
Company also has 81 miles of 10-in. 
line for Yellowstone Pipe Line Company 
between Murray, Idaho, and Spokane, 
Washington. C. P. Hamilton is superin- 
tendent and Virgil Darby, office manager. 
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Contractors 





» Collins Construction Company, Vic- 


toria, Texas, has contracted from Merritt- 
Chapman and Scott of India for construc- 
tion of 84,000 ft of submarine line in the 
harbor at Bombay, India. 

Company also has approximately 2.2 
miles of underwater crossing for Socony- 
Vacuum at Accra, West Africa in joint 
venture with Taylor-Woodrow, Ltd., West 
Africa. 


Houston Contracting Company, Ltd., 
1707 Ferndale Place, Houston, Texas, has 
the following construction work: 

Approximately 500 miles of 30-in. nat- 
ural gas line for Gulf Interstate Gas Com- 
pany from Rayne, Louisiana, to Kinkade, 
Tennessee. Three spreads on this work as 
follows: 

From Mississippi River going north, E. 
C. Norris, superintendent; R. E. Thorn- 
ton, assistant superintendent; R. J. Axsom, 
field office manager; present headquarters, 
Water Valley, Mississippi. Approximately 
165 miles completed. 

From Ouachita River going south, R. 
L. Silar, superintendent; L. F. Redfearn, 
field office manager; headquarters, Jena, 
Louisiana. Approximately 117 miles com- 
pleted. 

From Ouachita River going north, M. 
L. Thompson, superintendent; J. B. Stod- 
dard, field office manager; headquarters 
will be situated in Winnsboro, Louisiana. 

Operations on all three spreads have 
been suspended for the winter months. 


» Anderson Brothers Corporation, P. O. 
Box 2591,. Houston, Texas, is working on 
approximately 70 miles of 3, 4, 12, and 
24-in. natural gas line for Gulf Interstate 
Gas Company in Louisiana. Dick Leon- 
ard is superintendent, with headquarters 
at Abbeville, Louisiana. 

Company also has 7% miles of 20-in. 
for Continental Pipe Line Company in 
Calcasieu Parish, Louisiana. J. A. Brown 
is superintendent at the Lake Charles 
headquarters. 


) Eastern Pipe Line Contractors, 1801 
Mercantile Bank Building, Dallas, Texas, 
has contract for two sections of the Yel- 
lowstone Pipe Line System between Bill- 
ings, Montana, and Spokane, Washington. 
Eastern is building 158 miles of the 10-in. 
line. Two spreads are in operation, one 
working west from Clinton, Montana, 
and another east out of Murray, Idaho. 
A. L. “Bu” Stewart is superintendent and 
J, W. Arthur, will be the project man- 
ager, at the Missoula, Montana, field of- 
ce. 


> Modern Welding Company, Inc., 
Owensboro, Kentucky, is working on city 
distribution systems in Providence and 
Fulton, Kentucky. Approximately 20 miles 
of % to 6-in. in Providence, Wesley 
Embry, superintendent. Approximately 
30 miles, 34 to 8-in. in Fulton, Wallace 
Mason, superintendent. Company also has 
jobs in Martin, Tennessee; Lexington, 
North Carolina; Seale, Alabama, and 
Eufaula, Alabama, starting after 
March 15. 


> Pipe Line Construction and Drilling 
ompany, Camp Hill, Pennsylvania, has 
80 miles of 16-in. for Sinclair between 
Camden and Linden, New Jersey, with 25 
miles completed to date. Company aiso 
has 42 miles of 26-in. for Seaboard in 
Maryland and Virginia, no starting date 
announced. R. B. O’Neal, Meril Landray, 
Lee Ross, and Curt Steepleton are super- 
intendents on the pipe line construction 
and drilling project. 
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You'll find it easy to fit your lines 
with YALE Blank Cap Unions, Im- 
mediate delivery begins on all sizes 
from 2” through 36”; smaller or 
larger sizes can be furnished with- 
out undue delay. 


This complete range of sizes is the 
result of your acceptance and use 
of YALE Blank Caps on most of the 
lines constructed during the past 
four years; on time delivery, free- 
ing you of unnecessary worry and 
delay in construction, is part of our 
way of saying ‘‘Thanks’”’. 


Experience has proved that these 
unions seal tighter, handle easier, 
cost less to buy, less to install, less 
to maintain. Take advantage of 
these features, and assure yourself 
of ‘‘on time’’ delivery by including 
“YALE BLANK CAP UNIONS” in 
your specifications. 


Distributed by: 
-YALE SALES COMPANY 
P.O. Box 10192 HOUSTON, TEXAS Phone ME-6418 


EXPORT: R. S. Stokvis & Sons Company, Inc., New York, N. Y. 


To obtain more information on products advertised see page E-63 D-59 











Pipe line Personals 





> J. S. “Jap” Connell, formerly general 


manager of Bechtel’s Somastic division, ~ 


is retiring from. active service but will 
remain as consultant. 


> J. J. Corrigan has been named superin- 
tendent of pipe lines for Transcontinental 
Gas Pipe Line Corporation, Houston. He 
succeeds J. W. Hall, who has resigned to 
enter private business. C. D. Richardson 
has been named Transco’s assistant su- 
perintendent of pipe lines. 


> B. T. Mast has been named chief engi- 
neer of the Trunkline Gas Company. He 
was formerly supervising engineer of the 
Tennessee Gas Transmission Company. 
He succeeds Farrile S. Young, now vice 
president in charge of operations for Gulf 
interstate Gas Company, now under con- 
struction from South Louisiana to West 
Virginia. 


> C. M. Davis, consulting engineer of 
Fort Worth, Texas, has been named chair- 
man of the American Society of Civil 
Engineers new Committee on Pipelines. 
Others named to the committee organiza- 
tion include Eldon V. Hunt, Ebasco Serv- 
ices, Inc., New York; Steve D. Bechtel, 
Jr., Bechtel Corporation, San Francisco; 
Baxter D. Goodrich, Texas Eastern Trans- 
mission Corporation, Shreveport; William 
B. Poor, Ford Bacon & Davis, Inc., New 
York; W. W. Studdert, Studdert Engineer- 
ing Company, Midland, Texas; S. E. 
Huey, S. E. Huey & Company, Monroe, 
Louisiana; Phil E. Reynolds, Pacific Gas 
& Electric Company, San Francisco; J. R. 
Ellis, Sunray Pipe Line Company, Tulsa, 
and Joseph B. Spangler, Transcontinental 
Gas Pipe Line Corporation, Houston, 
secretary of the committee. 


> Dean B. Taylor, chief chemist for Phil- 
lips Petroleum Company, East St. Louis, 
Illinois, has been promoted to superin- 
tendent of Phillips pipe line division in 
Illinois and Missouri. He will have head- 
quarters in St. Louis. 


> Thomas A. Hendricks, Sohio Pipe 
Line Company, has been named engineer 
in the company’s operating section at St. 
Louis. 


>» C. H. Albitz, Houston, has been named 
to the board of directors of the Texas- 
Empire Pipe Line Company, a Texas 
Company affiliate. 


> E. C. Mishou has been named assistant 
to the division manager of Interstate Oil 
Pipe Line Company, Shreveport. He was 
formerly chief engineer. S. C. Phelps, 
who has been assistant to the chief engi- 
neer, has been promoted to Mishou’s 
former position. 


> H. H. Hall, chief engineer for Stand- 
ard Oil Company of California for many 
years, has been retained as consultant for 
pipe lines by Burmah Oil Company, Ltd., 
in connection with the Sui pipe line proj- 
ect now underway. Hall was formerly 
resident vice president of Trans Arabian 
Pipe Line Company. B. S. Everett, super- 
intendent of pipe lines for Burmah Oil 
Company, Ltd., in Burma, will join Hall 
in Pakistan for work on the lines. (See re- 
lated story in Pipe Line Projects.) 
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> Ray L. Hamilton, one of the country’s 
top pipe line engineers and authority on 
their design and construction, has been 
elected vice president of Bechtel Interna- 
tional and of Canadian Bechtel, Ltd. 


> Bruce Richardson, formerly pipe line 
division engineer at Linden, New Jersey, 
for Transcontinental Gas Pipe Line, has 
transferred to the measurement depart- 
ment as measurement engineer. 





G. T. Naff 


> George T. Naff has been elected presi- 
dent and a director of Texas Eastern 
Transmission Corporation. He succeeds 
R. H. Hargrove, who died in mid-January 
in a plane crash near Shreveport. Naff, 
53, is a native of Louisiana. He has been 
executive vice president of Texas Eastern 
since early 1948. 


>» A. N. Horne, formerly president and 
general manager of Trans Northern Pipe 
Line Company, Montreal, Canada, has 
been elected a director and vice president 
of the Texas-Empire Pipe Line Company. 
Horne resigned the Canadian post to re- 
turn to Texas-Empire where he was form- 
erly a director and vice president and as- 
sistant general manager before leaving 
in 1949 to become an officer of the Trans 
Arabian Pipe Line Company, then under 
construction. 


> Elmer F. Schmidt and Chester L. May 
have been named senior vice presidents 
of Lone Star Gas Company. Recent exec- 
utive staff appointments of the company 
include L. T. Potter, executive vice presi- 
dent, and Marshall Newcomb, J. L. Fos- 
ter, E. A. Brown, M. L. Bird, W. F. 
Wright, and Joe C. Darrow, all to vice 
president posts. 


> Two scientists who have made signifi- 
cant contributions toward a better under- 
standing of corrosion control have been 
selected to receive the 1954 National As- 
sociation of Corrosion Engineers’ Awards. 
Dr. Irving A. Denison, known among cor- 
rosion workers for his research on soil 
corrosion, will receive the Willis Rodney 
Whitney Award and E. H. Dix, Jr., whose 
contributions in the better understanding 
of corrosion processes in aluminum and 
magnesium alloys date to 1919, will re- 
ceive the Frank Newman Speller Award. 
The Whitney award is in recognition of 
contributions to corrosion science and the 
Speller Award in recognition of achieve- 
ments in corrosion engineering. 


> John Noble, Jr., associate general coup. 
sel of Arabian American Oil Company 
and Trans-Arabian Pipe Line Company 
will serve again as chairman of the pe. 
troleum division of The Legal Aid §po. 
ciety’s 1954 campaign for funds. 


>» Curtis Morris, transmission line cop. 
sultant, American Gas Association, and 
former vice-president, Transcontinental 
Gas Pipe Line Corporation, has been ap. 
pointed Washington representative of 
AGA. 

With Transcontinental, Morris engaged 
in legislative, tax and public relations 
matters for the corporation. Before join. 
ing Transcontinental, he represented 
Texas public and private agencies jp 
Washington in the Tidelands case, He 
succeeds George H. Smith, Washington 
representative of AGA who retired op 
December 31, 1953, as assistant manag. 
ing director of AGA, an office he held 
since 1944, 


> Aaron Wachter, currently vice-presj- 
dent of the National Association of Cor- 
rosion Engineers, has been elected presj- 
dent; F. L. Whitney, Jr., Kansas City 
Conference technical program chairman, 
has been elected vice-president, and Rus 
sell A. Brannon, now treasurer, has been 
reelected, all for the 1954-55 term begin- 
ning March 19, 1954. 

Elected to directorships were T, P, 
May, representing active members; Jack 
W. Harris, and Harry R. Brough, direc- 
tors representing corporate members, 
They take office when national officers do. 


> Rauel N. Papich, formerly field repre- 
sentative for safety services with the 
American Red Cross, has been appointed 
safety consultant of the American Gas 
Association. He succeeds William H. 
Adams, who retired at the end of 1953. 

Papich attended Allen Academy in 
Bryan, Texas, and Fullerton Junior Col- 
lege, Fullerton, California. He was grad- 
uated from University of Texas with a 
B.S. degree. 


> N. E. Tanner, former Alberta minister 
of lands and minerals, has been named 
president of the recently re-organized 
Trans Canada Pipe Lines, Ltd. Named 
vice presidents of the new pipe line con- 
cern that proposes to build a gas line 
from Alberta to eastern Canada were 
H. R. Milner, Edmonton, and Frank 
Schultz, Dallas, Texas. 


> L. E. Davis, formerly foreman at the 
Winnie, Texas, petrochemical plant of the 
Texas Gas Corporation, has joined the 
staff of the Marine Gathering Company, 
in charge of gas measurements. His head- 
quarters are at Beaumont, Texas. 


> R. A. Slaton has been named construc- 
tion foreman with Lone Star Gas Com- 
pany, Dallas, Texas. Slaton has been a 
member of the company’s pipe line de- 
partment since 1935 and has been actively 
engaged in construction work. 


> M. L. Margenau, Bartlesville, Okla- 
homa, has been elected president and di- 
rector of Badger Pipe Line Company. 
Margenau has been director of public 
relations of Cities Service Oil Company 
(Delaware) since 1946. G. R. Preston, 
assistant treasurer of Cities Service Oil 
Company, and Glen H. Giles, Sinclair 
Pipe Line Company, have been elected 
to Badger’s board of direcotrs. Margenau 
has been connected with Cities Service 
since 1917, when he joined the organiza- 
tion as a junoir engineer. He became val- 
uation engineer for Cities Service in 1934, 
retaining that position until 1946. 
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VELOCITY’ OF FLOW, FT. PER SEC., THROUGH 2!/,-IN. TUBING 
ote of Genel Tubing pressure? at casinghead, lb. per sq. in. gauge 
production, ratio, 
bbl. per day | cu. ft. per bbl. 0 25 50 75 100 125 150 175 200 
50 300 5.4 2.3 1.3 1.0 0.8 0.7 0.6 0:5 0.5 
100 10.9 4.2 oe | 2.0 1.6 1.3 1.2 1.0 0.9 
150 16.3 6.3 4.0 3.0 2.4 2.0 1.8 1.6 1.4 
200 21.8 8.4 §.3 4.0 3.2 a.¢ 2.3 2.1 1.9 
250 27.2 10.5 6.7 5.0 4.0 3.4 2.9 2.6 2.4 
300 32.7 12.6 8.0 5.9 4.8 4.0 3.5 3.1 2.8 
350 38.1 14.7 9.3 6.9 5.6 4.7 4.1 3.7 3.3 
400 43.5 16.8 10.7 (a 6.4 5.4 4.7 4.2 3.8 
50 400 7.2 2.8 7 1.3 1.0 0.9 0.7 0.7 0.6 
100 14.4 5.5 3.5 2.6 2.1 iF 1.5 1.3 1.2 
150 21 7 8.3 §.2 3.9 3.1 2.6 2.2 2.0 1.8 
200 28.9 11.1 7.0 5.2 4.1 3.5 3.0 2.7 2.4 
250 36.1 13.9 8.7 6.4 5.1 4.3 3.7 3.3 3.0 
300 43.3 16.6 10.5 cm 6.2 5.2 4.5 4 0 3.6 
350 50.6 19.4 12.2 9.0 7.2 6.0 5.2 4.6 4.2 
400 57.8 22.2 14.0 10.3 8.2 6.9 6.0 5.3 4.8 
50 500 9.0 3.4 2.2 1.6 1.3 1.3 0.9 0.8 0.7 
100 18.0 6.9 4.3 3.2 2.5 2.1 1.8 1.6 1.4 
150 27.0 10.3 6.5 4.8 3.8 3.2 2.7 2.4 2.2 
200 36.0 13.8 8.6 6.3 5.0 4.2 3.6 3.2 2.9 
250 45.0 17.2 10.8 7.9 6.3 5.3 4.6 4.0 3.6 
300 54.0 20.6 12.9 9.5 7.6 6.3 5.5 4.8 4.3 
350 63.0 24.1 15.1 tis} 8.8 7.4 6.4 5.6 5.0 
400 72.0 27.8 17.2 12.7 10.1 8.4 7.3 6.4 5.8 
50 600 10.8 4.1 2.6 1.9 1.5 1.2 1.1 0.9 0.8 
100 21.6 8.2 5.1 3.8 3.0 2.5 2.1 1.9 Ee 
150 32.4 12.3 wa 5.6 4.5 3.7 3.2 2.8 2.5 
200 43.2 16.4 10.3 t.a 6.0 5.0 4.3 3.8 3.4 
250 5t.0 20.5 12. 8 9.4 7.5 6.2 5.4 4.7 4.2 
300 64.7 24.6 15.4 11.3 9.0 7.5 6.4 5.7 5.1 
350 75.5 23.7 18.0 13.2 10.5 8.7 7.5 6.6 5.9 
400 86.3 32.9 20.5 15.0 12.0 10.0 8.6 7.6 6.8 
50 700 12.6 4.8 3.0 2.2 1.7 1.4 1.2 1.1 1.0 
100 25.1 9.6 6.0 4.4 3.5 2.9 2.5 2.2 1.9 
150 37.7 14.3 8.9 6.5 §.2 4.3 3.7 3.3 2.9 
200 50.3 19.1 11.9 8.7 6.9 8.7 4.9 4.3 3.9 
250 62.9 23.9 14.9 10.9 8.6 7:2 6.2 5.4 4.9 
300 75.4 28.7 17.9 13.1 10.4 8.6 7.4 6.5 5.8 
350 88.0 33.4 20.8 15.2 12.1 10.0 8.6 7.6 6.8 
400 101. 38.2 23.8 17.4 13.8 11.5 9.9 8.7 7.8 
50 800 14.4 5.4 3.4 2.0 2.0 1.6 1.4 1.2 L.1 
100 23.7 10.9 6.8 5.0 3.9 3.3 2.8 2.5 2.2 
150 43.1 16.3 10.2 7.4 5.9 4.9 4.2 3.7 3.3 
200 57.4 21.8 13.5 9.9 7.8 6.5 5.6 4.9 4.4 
250 71.8 27.2 16.9 12.4 9.8 8.1 7.0 6.1 5.5 
300 86.1 32.7 20.3 14.9 Li. 9.8 8.4 7.4 6.6 
350 100 33.1 23.7 17.3 13.7 11.4 9.8 8.6 i 
400 115. 43.5 27.1 19.8 15.7 13.0 11.2 9.8 8.8 
50 900 16.1 6.1 3.8 2.8 2.2 1.8 1.6 1.4 1.2 I A 
100 32.3 12.2 7.6 5.5 4.4 3.6 3.1 2.7 2.4 tis V 
150 48.4 18.3 11.4 8.3 6.6 5.5 4.7 4.1 3.7 to suc. 
200 64.5 24.4 15.2 11.1 8.8 7.3 6.2 5.5 4.9 
250 80.7 36.6 19.0 13.9 11.0 9.1 7.8 6.8 6.1 prefer 
300 96.8 36.7 22.8 16.6 13.1 10.9 9.3 8.2 7.3 each ri 
350 113. 42.8 26.6 19.4 15.3 12.7 10.9 9.6 8.5 
400 129 48.9 30.4 22. 17.5 14.5 12.5 10.9 9.7 
iSolution of gas and condensation under pressure are not considered ; hence the values are maxima. 
2Gas volumes entering into the velocity calculations are based on tubinghead pressure; atmospheric pressure is assumed to be 15 lb. per aq. in. in 
calculating the no. of atmospheres. | 
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S policy to fulfill each assignment 
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It is WYATT 


to such satisfaction that the customer will by 


preference return to the Wyatt threshold with 


each recurring need in metal fabrication. 


UFACTURERS 
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YOU DON’T HAVE TO WORRY 








ABOUT THIS TEAM EITHER! 


Re 


OU don’t have to worry about the i= 

performance of the Taylor TRAN- a 
SET System. And equally important, you \\ 
don’t have to worry about its mainte- 
nance, thanks to the exclusive TRANSET / 
Plug-in feature and complete inter- / 
changeability of all receivers and con- 
trollers. Pull one instrument out—plug 


gengnee “= -» 


> 


2d U "te 
Soe CHECK THESE ADVANTAGES: 
Q + ‘ 
*. i. You can plug in shop-adjusted instruments, 
oh 2. You can efficiently analyze process difficul- 
t¢-- ties by quickly substituting a recorder for an 
2. indicator. 


33. You can switch from the simplest to most 
complete controller in a matter of seconds. 


4. Down time is kept to a minimun, since both 


in another in seconds. It’s that simple. 
Think what this means in terms of effi- 
cient, economical plant maintenance. 
Down time—and process interruption— 
is kept to the absolute minimum. Your 
instrument men can use their talents to 


The famous combination of Tinker 
to Evers to Chance could be relied 
upon for perfectly coordinated 
team work. The Taylor TRAN- 
SET System comprises three stars 
of the instrument world that 
work together to make the fastest, 
most dependable pneumatic trans- 
mission system. 


controllers and receivers plug in. 


2b. Maintenance is unnecessary in the area of 
the panel. Checking can be done in the shop 
where full facilities are available. 


G. One standard panel cut-out (5149’’x 4549”) 
accommodates 12 different forms of recording 





maximum effect—and keep out of the 

operator’s hair—because instruments can be taken to 
the shop for maintenance. And trouble, whether instru- 
ment or process, can be pin-pointed in the shortest 
possible time by simply plugging in a replacement unit 
of known performance. 


Complete interchangeability of units is achieved by 
standardizing the output pressure range (3-15 psi) of 
transmitters, controllers and receivers. This means any 
controller and any receiver can be used with any (3-15 
psi) transmitter. It also means a minimum stock of 
components. 


The Taylor TRANSET System is truly the most versatile 
control system available today. Your Taylor Field En- 
gineer will tell you how you can benefit from its fea- 
tures, or a post card will bring you BULLETIN 98097. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 
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and 11 different forms of indicating receivers. 


7. You conserve panel space without impairing maintenance 
facilities. 


&. Self-purging case for all receivers is especially appreciated 
in corrosive or dusty atmospheres. 


%. Your plant can be kept running smoothly, without expen- 
sive shutdowns. 





A. TRANSAIRE force-balance temperature or pressure transmitter. 
SPEED-ACT* gives rate action in the measuring circuit to compen- 
sate for process lags. Narrow range spans. Standard 3 to 15 psi output. 
Interchangeable unit construction. Temperature and Barometric 
Pressure Compensations. 
BB. TRI-ACT Controller. 


cuit.. 


A force-balance controller with a new cir- 
+ a new concept in process control. Booster relay air valve 
for faster response of control circuit. Wider response adjustments 
than ever before. Panel or locally mounted. 

€. TRANSET Recorder. Fits 5 1/32”x 45/32” opening —a natural for 
graphic panels; a great space saver for conventional panels. Powerful 
actuation—bellows operated rectalinear movement. 30-day chart, 
3-hour visible record. Everything needed for remote control. 











*Kieg. U.S. Pat. Off. 


Taylor Lustruments MEAN ACCURACY FIRST 
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EASTERN PIPELINE CON- 
TRACTORS... specializing 
in tough jobs, tough terrain 
and in getting the job done 
with an early completion 
date. Next time you have 
a job calling for special 
know-how...call EASTERN 
PIPELINE CONTRACTORS. 
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Yellowstone Pipe- 
line project with 
Eastern Pipeline 
Contractors. 
Scene near Mis- 
soula, Montana. 


Easton 
| Contnactor 


1801 MERCANTILE BANK BLDG. 
Dallas, Texas e Phone RI-4081 


C. Hobson Dunn 
J. H. Schumacher 


si 


To obtain more information on products advertised see page E-63 
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| 
BAROMETRIC PRESSURE CORRECTIONS—A. S. T.M. DISTILLATION TEST METHODS 
Fahrenheit temperatures Centigrade temperatures | 
Temp. | Correc- | Temp. | Correc- | Temp. Correc- | Temp. Correc- | Temp. Correc- | Temp. Correc- 
range tion* range tion* range tion* range tion* range tion * range tion* 
°F. "7. nA 4 °F. °F. °C. °C. °C. °C. °C. °C, 
36- 43 0.60 287-294 0.90 | 537-544 1.20 14- 23 0.35 265-273 0.65 515-523 0.95 
44- 52 .61 295-302 91 545-552 1.21 24- 31 . 36 274-281 .66 524-531 .96 
53- 60 .62 | 303-311 .92 | 553-561 1.22 32- 39 .387 | 282-289 .67 | 532-539 .97 . 
61- 68 .63 | 312-319 .93 562-569 1.23 40- 48 .38 290-298 .68 540-548 .98 
69- 77 .64 320-327 .94 570-577 1.24 49- 56 .39 299-306 .69 549-556 .99 
78- 85 0.65 | 328-336 0.95 | 578-586 1.25 57- 64 0.40 | 307-314 0.70 | 537-564 1.00 
86- 93 .66 337-344 .96 587-594 1.26 65- 73 41 315-323 71 565-573 1.01 
94-102 .67 345-352 .97 595-602 1.27 74- 81 .42 324-331 .d2 574-581 1.02 
103-111 .68 353-361 .98 603-611 1.28 82- 89 .43 332-339 .73 582-589 1.03 
112-119 .69 362-369 .99 612-619 1.29 90- 98 44 340-348 .74 590-598 1.04 
120-127 0.70 370-377 1.00 620-627 1.30 99-106 0.45 349-356 0.75 599-606 1.05 
128-136 .71 | 378-386 1.01 | 628-636 1.31 107-114 .46 | 357-364 .76 | 607-614 1.06 
137-144 .72 387-394 1.02 637-644 1.32 115-123 47 365-373 Be 615 -623 1.07 
145-152 .73 395-402 1.03 645-652 1.33 124-131 .48 374-381 .78 624-631 1.08 
153-161 .74 403-411 1.04 653-651 1.34 132-139 .49 382-389 .79 632-639 1.09 
162-169 0.75 412-419 1.05 662-669 1.35 140-148 0.50 390-398 0.80 640-648 1.10 
170-177 .76 420-427 1.06 670-677 1.36 149-156 5] 399-406 8) 649-656 eal 
178-186 By | 428-436 1.07 678-686 1.37 157-164 .52 407-414 .82 657-664 1.12 
187-194 .78 437-444 1.08 687-694 1.38 165-173 .53 415-423 .83 665-673 ~1.18 
195-202 .79 445-452 1.09 695-702 1.39 174-181 54 424-431 84 674-681 1.14 a 
| 
203-211 0.80 453-461 1.10 703-711 1.40 182-189 0.55 | 432-439 0.85 682-689 1.15 
212-219 .81 462-469 1.11 | 712-719 1.41 190-198 56 440-448 .86 690-698 t.16- 
220- 227 .82 470-477 1.12 720-727 1.42 199-206 57 449-456 .87 699-706 1.17 
228-236 .83 478-486 1.13 728-736 1.43 207-214 58 | 457-464 .88 707-714 1.18 
237-244 84 487-494 1.14 737-744 1.44 215-223 59 465-473 .89 715-723 1.19 
| 
245-252 0.85 495-502 1.15 745-752 1.45 224-231 0.60 | 474-481 0.90 724-731 1.20 
253-261 . 86 503-511 1.16 753-761 1.46 232-239 6) 482-489 91 732-739 1.2) 
262-269 .87 512-519 Pe 762-769 1.47 240-248 .62 490-498 .92 740-748 1.22 
270-277 .88 520-527 1.18 770-777 1.48 249-256 63 | 499-506 93 749-756 1.23 
278-286 .89 528-536 1.19 778-786 1.49 257 -264 64 | 507-514 94 757-764 1.24 
| 
Above corrections are based on the Sydney Young equation: 
For Fahrenheit readings 
C, = 0.00012(760—P) (460+t,) 
For Centigrade readings 
C, = 0.00012(760—P) (273+t,) 
| in which C, and C, = the corrections to be added to the observed temperature t, and t,, respectively, and P = the 
| observed barometric pressure at time of test in millimeters of mercury. 
*Correction per 10-mm. difference in barometric pressure. To be added when P is less than 760 mm., to be sub- 
tracted when P is more than 760 mm. 
+This table may be filed under P 214.31 if preferred. 
E-1f THE PETROLEUM ENGINEER, March, 1954 THE | 








— 






























POINT REMOVER TOOL 


Tool is offset for easy starting. The shape of the tool provides a 
rocking action which gives a positive lift, releasing the point. 








Sketch shows double type spot 
impression on sides of shank 
which permits easy access of 
point remover and prevents 
crimping into inner spot. This 
type spot now standard on all 
trencher and scarifier crimp-on 
shanks. 

















Pat. Pending 
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COMPOSITION AND PROPERTIES OF CEMENT SLURRIES 
Quantity of slurry Amount of water required, : 
Density of slurry, 
formed per sack. per sack 
cu. ft gal. cu. ft gal Ib Ib. per cu. ft. Ib. per gal 

1.00 7 48 .52 3.89 32.43 126.4 16.9 
1.04 7.78 56 4.19 34.92 124.0 16.6 
1.08 8.08 .60 4.49 37.42 121.7 16.3 
1.12 8.38 .64 4.79 39.91 119.6 16.0 
1.16 8.68 .68 5.09 42.40 117.6 15.7 
1.20 8.98 .72 5.39 44.90 115.8 15.5 
1.24 9.28 .76 5.68 47.39 114.0 15.2 
1.28 9.57 .80 5.98 49.89 112.4 15.0 
1.32 9.87 . 84 6.28 52.38 110.9 14.8 
1.36 10.17 .88 6.58 54 88 109.5 14.6 
1.40 10.47 .92 6.88 57.37 108.1 14.5 
1.44 10.77 .96 7.18 59.87 106.8 14.3 
1.48 11.07 1.00 7.48 62.36 105.6 14.1 
1.52 11.37 1.04 7.78 64.85 104.5 14.0 
1.56 11.67 1.08 8.08 67.35 103.4 13.8 
1.60 11.97 1.12 8.38 69.84 102.4 13.7 
1.64 12.27 1.16 8.68 72.34 101.4 13.6 
1.68 12.57 1.20 8.98 74.83 100.5 13.4 
1.72 12.87 1.24 9.28 77 .33 99.6 13.3 
1.76 13.16 1.28 9.57 79.82 98.8 13.2 
1.80 13.46 1.32 9.87 82.32 98.0 13.1 
1.84 13.76 1.36 10.17 84.81 97.2 13.0 
1.88 14.06 1.40 10.47 87.30 96.4 12.9 
1.92 14.36 1.44 10.77 89.80 95.7 12.8 
1.96 14.66 1.48 11.07 92.29 95.0 12.7 
2.00 14.96 1.52 11.37 94.79 94.4 12.6 
2.04 15.26 1.56 11.67 97.28 93.8 12.5 
2.08 15.56 1.60 11.97 99.78 93.2 12.5 
2.12 15.86 1.64 12.27 102.27 92.6 12.4 
| 2.16 16.16 1.68 12.57 104.76 92.0 12.3 
2.20 16.46 L223 12.87 107 . 26 91.5 12.2 
2.24 16.76 1.76 13.16 109.75 91.0 12.2 
2.28 17.05 1.80 13.46 112.25 90.5 12.1 
2.32 17.35 1.84 13.76 114.74 90.0 12.0 
2.36 17.65 1.88 14.06 117.24 89.5 12.0 
2.40 17.95 1.92 14.36 119.73 89.0 11.9 
2.44 18.25 1.96 14.66 122.23 88 .6 11.8 
2.48 18.55 2.00 14.96 124.72 88.2 11.8 
2.52 18.85 2.04 15.26 127.21 87.8 11.7 





Sp. gr. of 
slurry 
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| get my pits dug FURST 


| “International 10-144 
out-digs any 




















tractor its size,” 
says Abilene contractor 





ALL ROUND PERFORMER. In the oil fields north of Abilene this INTERNATIONAL 
TD-14A builds roads, prepares well locations and digs slush pits, day after day 
with plenty of profit and no trouble. 






On Creswell Lease No. 1 north of Abilene, Texas, this 
INTERNATIONAL TD-14A belonging to Steel Brothers built 
the mountain road leading into the site, prepared the loca- 
tion and dug the slush pits for an offset well. It does the 
same sort of work year in and year out. 

And it all went fast and easy. As Operator A. D. Grimes 
puts it, ‘‘The INTERNATIONAL TD-14A will out-dig any 
tractor its size in the kind of rock and hard dry dirt 
around Abilene because it’s faster than the others. Put 
anything else its size alongside me and I’Il get my pit 
dug first. And it’s a marvel how they hold up. This 
TD-14A just keeps on pushing day after day. We never 
have any trouble with it.’’ 

If ruggedness and dependability are essentials with you, 
too, it will pay you to get acquainted with INTERNATIONAL 


rier MORE DIRT. Operator A. D. Grimes Power. See your nearest INTERNATIONAL Industrial Distrib- 
prefers an INTERNATIONAL crawler for tough 
jobs like this in rock and hard dry dirt. utor and see for yourself! 





INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILL. 





For everything in Earthmoving 









POWER THAT PAYS 


INTERNATIONAL 


Gs ® 


...ON RUBBER 


See INTERNATIONALS 
Complete Earthmoving Line aen 


HARVESTER 
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Kamloops pump station on the new $93,000,000 Trans Mountain pipe line. 


With records set up in 1953, the Dominion’s dynamic 
industry is pushing toward new and greater goals in 1954 


Canada’s Oil and Gas Prospects Good 


WESTERN Canada’s Oil and Gas 
industries enjoyed a good year in 1953. 
Despite some disappointments and a 
few growing pains, which somewhat 
slowed down the rapid progress of the 
previous six years, a number of new 
records were chalked up. Hopes are 
high for an early solution of the prob- 
lems facing the industry, and for a re- 
sumption of the rapid pace of develop- 
ment. 

On the debit side, fumbling by gov- 
ernments, both federal and provincial, 
of the gas export issue, possibly con- 
tributed most to the slowing up of de- 
velopment last year. Producers in fields 
with a high gas-oil ratio were feeling 
the brake on potential oil production 
due to lack of a market for their gas. 
With some 25 billion cubic feet being 
wasted yearly in flares, they foresaw in- 


E-2 


H. G. COCHRANE 


ability to fill the oil pipe lines within 
another three years or so, if gas export 
were to be much longer delayed. An- 
other retarding influence was the fur- 
ther delay on the part of the U. S. Fed- 
eral Power Commission in giving its 
blessing to the import of- gas from 
Northern Alberta fields to the north 
Pacific State market by Westcoast 
Transmission. 

The loss of initial U. S. West Coast 
markets for Alberta oil, just as the new 
$93,000,000 Transmountain pipe line 
was filling up in October, gave oil pro- 
ducers a severe shock. This was due to 
sharp cuts in ocean tanker charges 
following the Korean truce, permitting 
Arabian oil to capture temporarily 
Pacific state markets. Lack of markets 


| EXCLUSIVE | 


for recent Saskatchewan discoveries © 
was also a retarding influence to some | 
extent in that province. 
Adding to these disappointments was 7 
the steady weakening of the market | 
values of oil shares from their peak in 7 
late 1952, to fractions of their former | 
values in late 1953. This in turn made | 
investment funds tighter, and caused 
many of the smaller independent pro- 7 
ducers to restrict their wildcatting pro- 
grams. 


Some New Records 

Yet on the credit side there were 
many new records posted, and a num | 
ber of solid accomplishments. Expendi- 
ture on exploration and development 
reached a new peak of approximately 
$1 million a day average throughout 
the year. Oil production at close to 
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Whatever Your Requirements... 
aan | 
of oa" 
. os wy 
i ss 4 
is 
\ 
q saiadiieeal ~~ “J 
a There’s a BSB Emulsion T 
= ; ere’s mulsion Treater 
Hh f the Right Size and Type f 
ay of the Kight Size and Type tor 
- Oilfield requirements for emulsion treaters var 
widely from lease to lease and climate to climat 
7a Some situations call for horizontal treaters — some f 
vertical; some for small capacity — some for larg: 
some for extremely cold weather operation — some fo) 
q more moderate or very hot climates. Treating problem: 
may be relatively simple — others extremely difficult 
ca . ’ But no matter what your treater requirements ... BS&! 
ne “IEW oe has a treater that will meet them perfectly, and whic! 
“Y", ox es will give years of efficient and trouble-free servic 
on In it “Down time’”’ for maintenance or repairs wil! | 
climates, considerably less than for most other makes of treaters. 
< s ; If you haven't enjoyed the satisfaction of operating a 
‘a. h BS&B Emulsion Treater on your lease, we'd suggest 
m 1 you get the facts from your BS&B Man. Or, write 
for catalogs and information. There’s no obligation! 
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BEFORE 









AFTER descaling with 
Oakite Compound No. 32 





DON’T ROD OUT SCALE 


—Dissolve It! 










OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it. 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes al] deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does. not change diam- 
eter of tubes and piping. 
















Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
ating and absorption towers—to derust valves, 
fittings, steel shaft casings, chains, etc. 





FREE BOOKLET tells all about 
it. Ask your local Oakite Tech- 
nical Service Representative. Or 
mail the coupon—today! 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 
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OAKITE PRODUCTS, INC. 47eR1ats ee ¢ | 
44C Rector St.,N. ¥.6,N.Y. 

without obligation, 
Scale and Rust. 
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How to Remove 
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Upton-Bradeen-James, Ltd. e 3464 Park Ave., Montreal 
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LUBE and 
FUEL OIL 
PURIFICATION 


HILC 


Get Rid of Dirty Oil... 
Get Lower Operating Costs, 
Longer Equipment Life 





HILCO oil purification means complete oil puri- 
fication! With a HILCO you get removal of 
sludge, acids, carbon, water and fuel dilution 
economically and efficiently. HILCO operation 
is continuous, all-electric and automatic. 


Clean oil at all time reduces down time, in. 
creases production and HILCO units pay for 
themselves in savings. 


-HILCO offers a wide range of oil purification 
units . . . one to meet your needs. Write us 
about your equipment . . . and get recommend. 
ations at no obligation. 


e THERE’s A HILCO For EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 


HILCO has 25 years ex. 


perience in oil purifica- 





; tion. Let this experience 
> v3 i work for you. 
a 
ei 
_ 
Oil 
Reclaimer 








A complete range of 
sizes and systems for 
oil purification. 











FREE LireRATURE 
© WRITE FOR NO OBLIGATION ON YOUR PART 


THE HILLIARD 


Corporation 


209 WEST. FOURTH STREET 
ELMIRA, N. Y. 


In Canada: 390 Bay St., Toronto 
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THOUSANDS OF BARRELS PER DAY 








WESTERN CANADA'S CRUDE OIL PRODUCTION 


FROM 1947 TO 1953- PROJECTED THROUGH 1955 





— 





1947 1946 1949 1950 1951 


1952 1953 1954 1955 1956 


Western Canada’s crude oil production frem 1947 to 1953 — projected to 1956. 


81,000,000 bbl, valued at some $188,- 
000,000, exceeded the 1952 production 
total by 32 per cent. Proven recover- 
able oil reserves were increased by 
some 400,000,000 bbl to 2.2 billion 
barrels. Proven natural gas reserves 
were boosted from 11 trillion feet at 
the end of 1952 to 15 trillion feet at 
the end of 1953. 

Though footage drilled in Alberta 
was almost 5 per cent under that of 
1952, total footage for Western Can- 
ada at 9,000,000 ft exceeded footage 
for 1952 by a small margin. Of this 
total Saskatchewan accounted for over 
2,000,000 ft, up 100 per cent from the 
previous year. Exploratory drilling at 
2,600,000 ft was about the same as for 
1952. Completions were lower at 2212 
(1245 oil, 183 gas, 784 abandoned). 
Total discoveries were only some 80 
per cent of last year’s total, but devel- 
oped potential was increased from 
275,000 bbl per day to 330,000 bbl per 
day at the end of 1953. 

The 718 mile, $93,000,000 Trans- 
mountain oil pipe line from Edmonton 
to Vancouver was completed in Octo- 
ber. The final weld on the Interpro- 
vincial Pipeline extension between 
Superior, Wisconsin, and Sarnia, On- 
tario, was made in December. This line, 
a 635 mile stretch of 30-in. pipe, de- 
signed for a capacity of 300/400 
thousand barrels daily, crosses the 
Great Lakes under the Straits of Mack- 
inac, and will replace the tanker haul 
down the Great Lakes, adding an aver- 
age of some 40,000 bbl daily through- 
out the year to the capacity of the In- 
terprovincial Pipe. 


And Several Encouragements 

Two new major oil pools were dis- 
covered in Alberta during the year, 
which together will ultimately add at 
least another half billion barrels to 
proved reserves and produce an addi- 
tional 150,000 bbl daily. One of these, 
an Amerada discovery, is the Stur- 
geon Lake field in Northern Alberta, 


75 miles south of Peace River. The 
other is the Pembina field, 65 miles 
southwest of Edmonton and 50 miles 
west of Leduc. Geologists see it as 
Canada’s first “billion barrel pool,” 
bigger than Redwater. Thirty or 40 
miles long and 10 miles wide, with pay 
zone 45 ft, it foreshadows more pipe 
lines, further markets, lower wellhead 
prices, and big savings to the Canadian 
consumer. 

The most spectacular discovery to 
date in Sasketchewan was uncovered 
last summer at Smiley, 180 miles north- 
west of Regina. This was the most 
promising find to date of light (32 to 37 
deg API) oil in Saskatchewan and 
came from a 20 ft pay zone in the 
Viking sand at a depth of 2300 ft. Be- 
sides this, heavy crudes from the Lloyd- 
minster and Colville fields are enjoying 
a new prosperity, and are presently 
marketing some 2,500,000 bbl yearly 
for diesel fuel, bunkering and road oils. 


Perhaps most important of all, 
December at last brought assurance by 
Premier Manning of Alberta that his 
Government was ready to permit ex- 
port of sufficient natural gas to supply 
markets both in Canada’s fuel-hungry 
central provinces of Ontario and Que- 
bec, and in the closer-at-hand rich 
Minneapolis area. Contending pipe 
line interests behind Western Pipelines 
which seeks the prairie, Winnipeg and 
Midwest U. S. markets, and Trans- 
Canada Pipelines, which proposes to 
serve the area north of the Great Lakes 
and the principal towns and cities of 
Ontario and Quebec, have agreed to 
amalgamate and share the venture. 


Major Oil Pools 


In the accompanying Table 1 are 
shown principal oil pools discovered to 
date in the prairie provinces, with re- 
coverable reserves, formations, width 
of pay zones, and number of wells 
drilled. Added thereto is a further sum- 
mary of reserves and wells in the many 
smaller discoveries scattered across the 
three prairie provinces, most of them 
in Alberta, which brings total recover- 
able reserves (including recent impor- 
tant discoveries) to around 2.3 billion 
barrels, and total number of wells to 
over 6000. 

It will be noted that over 90 per cent 
of known reserves are located in Al- 
berta. At approximately 2,500,000 bbl 
production annually, Saskatchewan 
and Manitoba account for about 3 per 
cent of total production from the three 
prairie provinces. 


Repressuring at Redwater 


Although most of the oil pools so 
far found in the Canadian West have 








TABLE 1. Principal oil pools. 





Reserves 
Field Millions of bbl 
Alberta 
Redwater 700 
Sturgeon Lake 500+? 
Pembina 
Leduc-Woodbend 290 


Golden Spike 
Wizard Lake 
Armena-Camrose 
Atchison-Stony Plain 
Joseph Lake 

Stettler 

Turner Valley 
Excelsior 

Malmo 

Duhamel 

Campbell 

New Norway 

Big Valley 

12 or more other fields 


Sask. and Manit. 
Lloydminster 
Fosterton 
Coleville 
Daly-Virden 
14 or more other fields 


155 
2438 


Smiley 75? Viking 


Formation 


Width of Approx. no. 
pay zone of wells © 


Cret. and Dev. 98 ft. 927 
De : 


50 
Cardium 40/45 
Cret. and Dev. 30 
Bonny Glen-Pigeon L. Dev. 


230 


(Heavy) 10/20 
(Heavy) 15/40 
16 


Cret. 
Banff Mississ. 
Mississ. 





NOTE — There are stated to be some 6000 wells in the 3 provinces. 
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New discoveries in the Province of Saskatchewan spark record activity during 1954. 


adequate gas-oil ratios to make pump- 
ing unnecessary, in Alberta’s largest 
pool, Redwater, bottom hole pressure 
had decreased from 1050 psi initially, 
to 785 psi by last fall. Salt water in- 
trusion already assists to some extent 
in maintaining pressure, yet pressures 
are dropping so fast that unless some 
repressuring is soon carried out, cur- 
rent allowable production now set at 
100 bbl per well daily will have to be 
sharply cut, perhaps as much as 50 
per cent. 

A vast “Unitization” program by 
water injection is now planned, to keep 
pressures above the dangerous “bubble 
point,” to assure the greatest economic 
advantage. The plan would benefit 
more than two dozen operators by en- 
abling them to produce more oil and 
secure a faster return on their invest- 
ment. Ultimate recovery at 60 per cent 
with repressuring, in place of the usual 
50 per cent recovery without it, could 
raise the value of production by some 
$150,000,000, disregarding the sec- 
ondary recovery possibilities. Already 
over a million dollars has been spent 
on the project. 

Consultants have recommended that 


E-6 


repressuring be carried out in two 
stages. Util 50,000,000 bbl are pro- 
duced each producer would share on 
the basis of the number of wells he 
owns. After the sale of 50,000,000 bbl 
by the unit, participation would be 
based 75 per cent on thickness of D 3 
pay zone at individual wells and 25 per 
cent on the proportion that the adjusted 
well factor of producing bears to the 
total factor for all wells (ability of the 
well to produce). 

It has been stated that all operators 
are now in agreement that the plan 
should be carried out. It had been sug- 
gested that unitization be made effec- 
tive at the beginning of 1954, but no 
start can be made until all operators 
are in full agreement, and this may pre- 
vent an early decision to implement the 
plan. Barring voluntary agreement the 
Province could pass a law or introduce 
regulations making the plan compul- 
sory, but would much prefer to see it 
carried out voluntarily. 


Progress in Williston Basin 

The Williston Basin covers in all 
some 120,000 sq miles. Roughly one 
third of this area is situated in Sas- 


katchewan and in the southwest cori 


of Manitoba. The so called “Mod 
Jaw Syncline” extends in a northwe 


erly direction through the City ¢ 
Moose Jaw, roughly paralleling t 


Rocky Mountain range. 


The Canadian portion of the bast 


has been more widely and intensefj 


tested by drilling than has the portid 


south of the International Boundatf 
Some nine important fields have be 


discovered, seven of which have ke 


than four producing wells. Productiél 


from recently discovered Canadi 


fields is largely medium oil of 32-33 


API. The gas-oil ratio is generally la 
being under 200 ft per barrel, witht 
one exception of the Dynneson di 
covery, where it was 900 ft per ba 


Compared with this, most of the U. 3 


Williston production so far has bee 


light oil (40 API). 


The Virden field near the Saskatché 


wan-Manitoba boundary was discé 


ered in February 1951. There are @ 


wells now, producing 2200 bbl of 


deg oil from the Mississippian, with’ 


low gas-oil ratio and most of them ¢ 


pump. The Tilson, Waskada, Lyletoty 
and Lulu Lake fields were discover 
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MIDWEST 


is shop-fabricated 
Piping that 








The installation of Midwest Piping 

requires the minimum number of 

man hours because the difficult qn 
operations have been performed From A Simple Bend 

in the fabricating plants so that 
field erection time is reduced to a 
minimum. This makes possible 
earlier operation of the plant. 
Another reason for this time 
saving is that every subassembly 
is carefully checked before ship- 
ment to make sure it is dimen- 
sionally correct and accurate in 
alignment. The difficulty often 
encountered in securing skilled 
mechanics for field work makes 
this advantage of Midwest Shop- 
Fabricated Piping now more im- 
portant than ever before. 








MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 

Are Better Than 8 Plants: St. Louis, Passaic, Los Angeles and Boston 

Seles Offices: New York 7—50 Church St. © Chicage 3—79 West Menroe St. 

PIPING FABRICATORS Les Angeles 33—520 Anderson St. © Houston 2—1213 Capito! Ave. 

AND CONTRACTORS Tulse 3—224 Wright Bidg. © Besten 27—426 First Se. 





Trans Mountain line was laid over hills and through valleys 718 miles from Edmonton 
to Vancouver. Drop in demand got transmission line off to a poor start. 


late in 1952; each have one 3200-ft 
well to the Mississippian. The Daly 
field has 37 wells and the Roselea field 
7 capable of production. 

The Ratcliffe well at the boundary 
near Estevan was completed in June 
1952. It brought in a modest produc- 
tion of 31 API oil from the Mississip- 
pian at 6500 ft, after being tested to 
some 9500 ft. Two more offset wells 
have been drilled with indifferent re- 
sults. The Wapella field was found in 
November 1952, and now has 20 wells 
producing 26 deg oil from the Post 
Pennsylvania at 2200 ft. 

The Forget discovery was made in 
January 1953, closely followed by 
Midale. The former with three wells 


and the latter with one produce 
medium light oil from the Mississippian 
at 3900/4600 ft. The Fosterton area 
in southwest Saskatchewan, discovered 
in January 1952, now has 41 wells pro- 
ducing 23 API oil at 3100 ft from the 
Juro Cretaceous formation. Other fields 
are Success with 39 wells, Cantuar with 
25, Midway with 4, Gull Lake with 25, 
Java with 4, Eastend with 8, and Dol- 
lard with 8, the latter two on pump 
from the Jurassic at 4600 ft, all of them 
producing medium to low gravity oils. 

The Smiley field northwest of Re- 
gina last July brought the first com- 
mercial showing in Saskatchewan of 
light (36 API) oil from the Viking sand, 
and already has some 45 wells produc- 


ing 1600 bbl daily. The field covers 
15,000 acres and is thus capable of 
supporting 385 wells, while production 
may reach 30,000 bbl per day. Imperia] 
Oil and Southern Canada Oils were the 
major companies participating. Qjj 
companies have already budgeted $40. 
000,000 for 1954, a new record, to find 
more light oil pools like the Smiley. 

The 12-company team of majors 
and independents now studying plans 
for transport of Williston oil to mar- 
kets may start construction of pipe ling 
system during 1954. The most favored 
location would start from the south. 
western Saskatchewan oil region and 
swing southward to join with Eastern 
Montana and North Dakota-producing 
areas, to serve Midwest U. S. market 
areas in Minneapolis and Chicago, 
Currently, new fields are trucking pro- 
duction to refineries at Moosejaw, Re- 
gina, Yorkton and Winnipeg. 


Refining 

Canadian crude oil refining capacity 
was increased during 1953 by 15 per 
cent, from 454,700 bbl per day to 
523,350 bbl. This is almost double the 
total capacity six years ago. Cracking 
plant capacity at 265,536 bbl per day 
is up 22 per cent from a year ago. Total 
capacity in barrels per day for each 
region or Province now stands as fol- 
lows: Maritime Provinces, 22,330; 
Quebec, 176,000; Ontario, 135,000; 
Manitoba, 22,000; Saskatchewan, 55,- 
000 Alberta, 68,000; British Columbia, 
46,000; and Northwest Territories, 
1250. 

Further capacity now building or 
planned include 20,000 bbl per day in 
Nova Scotia; 23,200 at Montreal, Que- 
bec; 4000 in Ontario; 8000 in Mani- 
toba; 1700 in Saskatchewan; 7000 in 
Alberta, and 22,000 in British Colum- 
bia; a total of 86,000 bbl. Included in 
this total is the projected 20,000 bbl re- 
finery for Montreal for Canadian Petro- 


Edmonton pump station at the west end of the famed new Trans Mountain pipe line system. 
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fina Ltd., to be completed late in 1955. 

This company, a subsidiary of Com- 
pagnie Financiére Belge des Petroles, 
has just commenced to build up service 
sation outlets throughout Ontario and 
Quebec, and plans to have about 100 
retail outlets by the time its refinery 
goes on stream. The plant will include 
atmospheric distillation, visbreaking, 
catalytic cracking, polymerization, re- 
forming and desulfurization units, as 
well as a treating plant for gasolines 
and distillates and an ethyl blending 
plant. A delayed coking unit to process 
residual oils is also being considered. 

Ontario refineries are already taking 
more of Alberta’s crude production 
than are the refineries in the West. This 
trend will further increase with the 
opening of the Provincial pipe line ex- 
tension to Sarnia, and the further loop- 
ing west of Superior planned for 1954. 
This increasing use by refineries outside 
the producing area, though not great, 
reflects the broadening markets be- 
yond Western Canada that are develop- 
ing as pipe lines are built. 


Export of Natural Gas 

A year ago the Alberta Petroleum 
and Natural Gas Conservation Board 
conservatively estimated growth of gas 
reserves at one trillion feet per year 
over the next 10 years. Actually 4 tril- 
lion feet have been added to reserves 
during the past year, enough to supply 
the entire market demand of Eastern 
Canada for 20 years. Added to this is 
recent Rimbey Holmglen discovery, 
which experts estimate to hold a fur- 
ther one to three trillion feet. 

Capping of all these gas wells already 
drilled for want of a market, while 
rival pipe line promoters fought for 
permission to build pipe lines to wait- 
ing markets, has not only discouraged 
gas exploration. The flaring and wast- 
age of upwards of 25 billion cubic feet 
yearly, or about a fourth of the capac- 
ity of the proposed pipe line to Eastern 
Canada, if long continued, would 
eventually bring further Conservation 
Board restrictions on oil allowables and 
make it difficult to fill the oil pipe lines. 

This consideration alone brought 
considerable western backing to the 
plan to export gas first to the Minne- 
apolis area. This project, backed by 
Western Pipelines, would provide a 
quick market outlet at an attractive 
starting price. Ottawa, on the other 
hand, has consistently backed a policy 
of first supplying Eastern Canada, with 
4 2240 mile 30 or 36 in. pipe around 
the north shore of Lake Superior, as 
Proposed by Trans-Canada Pipelines. 

A further complication was Toron- 
to’s desire to import 22 billion feet of 
Texas gas, approved by the Federal 
Power Commission. Loss of the 
Toronto market for Alberta gas would 
sabotage the whole Trans-Canada pro- 
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Protective Coatings 





NON-DRYING TYPE — A wide range in consistency, from very 
thin to very thick. All afford excellent rust protection 
to steel surfaces, yet may be easily removed with any 
ordinary petroleum solvent. 


HARD-DRYING TYPE — These coatings, when dry, form a thin 
hard uniform film over the surface. They are more than 
ordinary “paint” because they inhibit or prevent the 
growth of corrosion under the coating film. 


Humble Protective Coatings include not only the 
well-known RUST-BANS but other special coatings which 
furnish protection for all kinds of surfaces under all 
kinds of uses. 


*Call on the Sales Technical Divi- 
sion of Humble Oil & Refining Co. 
for an analysis of your problem 


; and expert advice. Written recom- 
a mendations will be submitted with- 


out cost. 


PROTECTIVE 
COATINGS 


INCLUDING 


RUST-BAN 


MG us PAT OFF 


HUMBLE OIL & REFINING CO. « P. O. BOX 2180, HOUSTON, TEXAS 
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Rig Performance 
a rf Down-time 









Throughout the oil fields, oper- 
ators report cheaper, faster hole 
from their Twin Disc Torque Con- 
verter-equipped rigs. 

Automatic multiplication of en- 
gine torque through these fluid 
drives matches load demands—re- 
sults in less shock on engine, 
drives, chains, drill pipe, for less 
downtime—more operating time. 

On mud pumps, liner changes 
can usually be reduced on each 
well; pumping pulsations are mini- 
mized; engines operate in their 
most efficient range to prolong en- 

gine life. 

Specify Twin Disc Torque Con- 
verters On your rigs. 


Twila (Dise 


CLUTCHES AND/HYDRAULIC DRIVES 
\7™ 


SS 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 








BRANCHES: CLEVELAND © DALLAS + DETROIT + LOS ANGELES - NEWARK « NEW ORLEANS + SEATILE + TULSA 





To obtain more information on products advertised see page E-63 






* HYDRAULIC DIVISION, Rockford, Illinois 





ject. Ottawa quickly passed legislatio, 
requiring federal approval for this jp. 
portation. Now they may let it in 
build up market, reverse flow later. 

Early in December the Alberta Goy. 
ernment, increasingly aware of th 
urgency of export, declared its reagj. 
ness to permit export of sufficient ng. 
ural gas to supply both Eastern Canag, 
and the Minneapolis area, strongly 
recommending that Western and Tran, 
Canada should undertake the two pro. 
jects jointly to assure their succegy 
Ottawa quickly announced it wouk 
bring the rival companies and thei 
financial backers together for a discys. 
sion, and hinted concessions and de. 
partures from its “All Canadian” stan 
as well as recognition of the need and 
value of “International co-operation” 
Thus was the dangerous impasse be. 
tween Provincial and Federal author. 
ties broken. 

Early in January the two rival pipe 
line companies agreed at Ottawa to 
amalgamate. They will share 50/50 op 
both the projects. Gas will be mage 
available to both Eastern Canada and 
Minnesota, though the former wil 
have preference. There has been nm 
single financial operation before in 
Canada of comparable scope. It is the 
biggest pipe line deal the world ha 
ever seen, and is estimated to cost some 
$300,000,000 for a 30-in. pipe. If the 
Province of Quebec comes in, a 36-in. 
pipe line will be built, and the cost goes 
up to $350,000,000. 

Expectations are that a start may be 
made on construction by mid-summer. 
Gas lines could be laid down in Winni- 
peg late in 1955 and could reach On 
tario cities and Montreal the following 
year, later would probably be extended 
as far as Quebec City. The main lin 
will start at Princess, Alberta, where it 
will take the gas from a gathering sys 
tem to be built by the producers. It will 
pass through Regina, Winnipeg, Ker- 
ora, Fort William and Sudbury to 
Toronto, dividing there into two 
branches, one to serve Southwestem 
Ontario, and the other Montreal. From 
Morrisburg a branch will serve Ottawa. 
It was at first indicated that the On 
tario Hydro would control distribution 
to Ontario utilities, in the role of whole 
saler, while discussions were opened 
with Hydro-Quebec relative to distr: 
bution within the province of Quebec. 
Now it appears the pipe line company 
will negotiate directly with market out 
lets. 


Prospects for 1954 

There are many reasons for optimism 
at the beginning of another year. Final 
settlement of the gas export problems 
alone should greatly encourage capital 
investment. This in turn will be re 
flected in strong stimulation for further 
exploration. 

Canada is yet producing less that 
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half of the oil required to meet national 
consumption. There is thus room for 
considerable further displacement of 
imported crude. Industry economists 
confidently predict production of 100,- 
000,000 bbl for 1954 and 128 to 130 
for 1955. Possible sales to California 
once tanker rates firm up, to other 
Pacific Coast states and to Midwest U. 
5, markets, not taken into account in 
these forecasts, might further improve 
the picture. 

Evidence, however, is growing that 
allowance must soon be made for the 
ability of both Sasketchewan and 
Manitoba fields to produce a larger 
share of local requirements. Producers 
and governments are beginning to 
recognize that each province’s con- 
samption should be supplied more fully 
by fields within their boundaries, be- 
fore interprovincial proration is dis- 
cussed. 

For example, while Alberta refineries 
are at full capacity, Saskatchewan and 
Manitoba refineries with some 87,000 
bbl capacity in operation and planned, 
have only production of some 12,000 
bbl daily to draw on between them, 
while productability next summer may 
reach 70,000. Thus a market must be 
found for this growing potential even 
at the expense of shutting out some of 
the Alberta oil now serving this market. 

Gas export from Alberta to Mon- 
tana is to be expanded. Opening of the 
101 mile Brock-Saskatoon-Rosetown 
gas pipe line last October will guarantee 
a market of significance to gas pro- 
ducers in that area and encourage ex- 
ploration. Prospects of a 20,000 bbl per 
day oil pipe line from the Fosterton- 
Success areas to connect with Great 
Northern Oil Company, which would 
take Montana and Saskatchewan oil 
to Midwest United States market, will 
bolster expectations there. And hopes 
are growing daily of an early FPC ap- 
proval of the import of Northern Al- 
berta and British Columbia gas to Pa- 
cific states by way of the Westcoast 
Transmission Pipeline. 

Added to these comes the announce- 
ment of further looping during 1954 
on 600 miles of the Interprovincial pipe 
line with 24-in. and 26-in. pipe. 400 
miles of this will be in the Canadian 
section, 300 of which will be between 
Edmonton and Regina and 100 be- 
tween Regina and the U. S. Boundary. 
Five new pumping stations will be 
added in Canada and four in the United 
States section. This looping will in- 
crease the lines capacity, currently 


165,000 bbl daily from Edmonton, to | 


200,000 bbl per day. 

These are the reasons why Canadians 
have confidence that exploration and 
the development, processing, transpor- 
tation and marketing means will in 
1954 climb to the highest level in 
Canadian history. ** * 
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Talk to operators of 
Baker-equipped A-C Tractors ... 
you'll find they prefer the easy, 
natural operation of Baker Fingertip 
Control. With the exclusive Baker 


| control-valve system, they can hold 


the blade in any position—without 
settle or “suck in.” Result is better 
work—done with less fatigue. 











“BAKER FINGERTIP CONTROL is the best | ever had my hands on,” says 
Allen Knight, Bulldozer Operator of Indianapolis, Ind., “and I’ve run ‘em all. 
1 can feel where the blade is... get better control of my work.” 


Also important for control sensi- 
tivity and accurate blade response is 
Baker-designed Direct-Linkage. 

With excess linkage eliminated, 
Baker Blades are rigid and rugged — 
with fewer moving parts that work 
better and last longer. 

Your Baker, A-C Dealer will be 
glad to demonstrate! 





THE BAKER MANUFACTURING COMPANY ~+ SPRINGFIELD, ILLINOIS 







To obtain more information on products advertised see page E-63 
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Cooper-Bessemer 675 bhp JS-8 spark-ignited gas engines driving Two Cooper-Bessemer Gas-Diesel engints 

centrifugal pumps in the gathering center at the Kuwait oil fields. are shown driving 125 kw alternators for 
generating service in the pumping station 
at Kuwait. 





| GAS> DIESEL’ GAS-DIESEL ENGINE: 


New York Ke tdebbete ite): tae Oem OF Bradford, Pa. 


San Francisco, Cal Houston, Dallas, Greggton, Pampa and Odessa, Texas Seattle, Wa 





>SSEMERS-—-— 


—— of its rich oil fields, the small Arab Sheikhdom of Kuwait at the 
head of the Persian Gulf, has recently gained world-wide importance. 


Cooper-Bessemer JS-8 gas engines were chosen to power the original field pumping 
units at Kuwait which transfer the crude oil to the shipping tanks at Ahmadi. 
Additional Cooper-Bessemer Gas-Diesel engines drive generators for lighting and 
for powering the gathering centers’ electrically driven auxiliaries. 


In this desert area where shade temperatures rise to 120°F during the summer 
season, reliable, trouble-free power is a prime necessity. That is why Cooper- 
Bessemers were chosen for the job. 


Full gas operation, oil, Gas-Diesel, or quick conversion . . . you will find Cooper- 
Bessemer units of the size and type you need, ready to give top performance and 
unmatched economy. 





Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 


Tulsa Shreveport St. Louis Los Angeles Chi 
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Picture shows part of the Har. 
burg refinery after it was re. 
opened November 4, 1949, 





P 900. 


To Western Europe energy meant survival after World 


War Il — Oil and gas use was doubled to meet demand 


| NCREASING production, industrial 
or agricultural, demands ample sup- 
plies of energy in all its forms. The 
main source of energy, apart from 
human and animal muscular power, are 
coal, oil, natural gas, and hydro-elec- 
tricity. In 1920 oil and natural gas 
represented only 15 per cent of the 
world’s energy supplies compared with 
83 per cent provided by coal and lig- 
nite. But by 1951 petroleum and nat- 
ural gas provided 45 per cent, not far 
short of the proportion supplied by 
coal and lignite of just under 50 per 
cent. In Western Europe where indus- 
trial output in 1951 was more than one- 
third higher than in 1938, oil helped to 
fill the gap between energy demand and 
inadequate coal production. Indeed, it 
was the petroleum industry which saved 
the situation and was responsible for 
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facilitating this substantial rise in in- 
dustrial activity to take place. Without 
it the current high figure for produc- 
tion in Western Europe could not have 
been achieved. The following table, 
giving the estimated gross energy con- 
sumption of the United Kingdom in 
1938 and 1951 (in millions of metric 
tons, based on coal equivalents, allow- 
ing for relative efficiency in use ), is 
illuminating: 














1938 1951 
Coal and lignite......... ee 184 210 
Crude oil and petroleum products. 17 ° 3 


Hydro-electricity, less than... . 1 1 








Moreover, whereas in 1938 only 19 
per cent of Western Europe’s oil sup- 


plies came from the Middle East, by 
1951 this figure rose to 70 per cent and 
it exceeded 80 per cent in 1952. This 
shift in the sources of Western Euro- 
pean oil supplies has, furthermore, been 
accompanied by a change in the com- 
position of the region’s oil imports, 
which now contain a much higher pro- 
portion of crude petroleum than 
hitherto. For the region as a whole, in- 
cluding the United Kingdom, refinery 
capacity is scheduled to rise to 90,000, 
000 tons per annum before the end of 
1954, compared with less than 20,000, 
000 tons pre-war. 

The trend in Western European oil 
refining is naturally a reflection of 
petroleum and products consumption. 
This region consumed about 1,300,000 
bbl per calendar day of oil products 
in 1951. This total will probably rise 
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tuylo-lranian Photo 


Dunkirk 
aged by | im 1946 


Main plant of Dunkirk refinery in 1952. Crude oil 
capacity is 40,000 bbl per day. Platform is nearing completion. 


pacity in the refineries of major indi- 
vidual countries at the end of 1951, and 
estimates at the end of 1954, is given 
below: 











Barrels per stream day 





by about 20 per cent in 1954 over 1951, | ern European countries are given in (actual) At end 1954 























At end 1951 
and may reach 1,750,000 bbl per day _ Table 1. 
in 1956. The pattern of consumption These figures show that fuel oil repre- Eo s+ none Foasee: 60,000 108,000 
° i. Er ee 491,436 497,000 
of major products in 1951 was as sents the highest percentage of total BI <-2-25-0-5000-. 147,970 226,000 
follows: consumption, followed by motor spirit. Maris P88 Ssieas 
3 : I Soc cccasscses-. 11,000 26,280 
This is markedly different from the Sle ei i reo 
idee trend in the United States, where motor Switzerland.............. 1,460 4,400 
_ Barrels, total con- spirit is the highest, substantially higher gSyvccccccc ERD O00 
on —— eee than fuel oil. - 
Motor spitit......... +... cee0e. 344,000 26.5 Total crude distillation capacity of "ns ee 
Cascdienel ci iiilien Sasha. art'oe as Western Europe (excluding Austria) at omen 
Fuel oil (including bunkers)... . 460,000 35.5 the end of 1951 amounted to 1,571,000 The crude oil throughput for 1951 








bbl per stream day. At the end of the was 1,139,000 bbl per day. During 
It j _ . : ensuing year it rose by about 14 per 1952 it went up by 30 per cent, and by 
t is anticipated that this ratio of = cont and may reach 2,000,000 bbl at 1954 it may reach 1,885,000 bbl per 


individual items will remain fairly con- * ot Tati 
stant for the coming few years. These the end of 1954. Crude distillation ca- day. Actual crude throughput for the 


estimates are based on normal indus- z 
trial development, allowing for ac- TABLE 1. 
celerated industrial and agricultural 




















1000 bbl lendar d 
output at a somewhat faster rate than siiabieecind _petessitennaic - 
n the past. They also assume no mate- Motor spitit Gas /diesel oil (incl. bunkers) Fuel oil (incl. bunkers) 
nal change in the present price rela- 1951 1951 1951 
or (actual 1952 1953 (actual) 1952 1953  (actuai) 1952 1953 
tionship between petroleum and other - . 
Pe “1: —~ ee 34.0 35.0 37.0 36.0 39.5 42.5 52.0 57.0 60.0 
Competitive fuels. Military needs are aan............. 64.5 69.0 7.0 400 440 48.0 106.5 115.5 125.5 
excluded. Germany aaa tetas 34.5 41.5 47.0 34.0 39.5 44.0 19.0 21.0 22.5 
. ' alk 18.0 4. 75.0 
Consumpfion estimates of the major Sweden... 2.2.2.2... 17.0 20.0 22.5 31.0 34.5 37.5 34.5 35.5 37.0 
127.5 136.5 146.0 74.0 79.0 83.5 121.0 132.0 136.0 


“il products in some of the larger West- UB 
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important individual European coun- 
tries for 1951 and estimates for 1954 
is shown as under: 


Barrels per calendar day 
1951 1954 
(actual) (estimated) 








Belgium 18,180 90,000 
France. . 368,580 440,000 
Germany 95,520 182,000 
Italy... 149,720 277,000 
Netherlands 143,480 212,000 
Portugal 7,220 12,700 
Sweden... 19,500 36,000 
Switzerland 1,000 3,600 
U.K. 334,000 630,000 
Others . 1,680 1,700 

1,885,000 


Total. 


1,138,880 





When it is realized that the crude 
runs of the Western European refin- 
eries before the second World War 
amounted to only about 270,000 bbl 
per day, it is obvious that refinery re- 
construction and expansion has been 
spectacular. And in the light of the fact 
that a large part of the pre-war refinery 
capacity was destroyed, or dismantled, 
during that emergency, this represents 
an outstanding achievement in the eco- 
nomic recovery of Western Europe. 
Funds provided by the U. S. under the 
Marshall Plan played an important part 
in this accomplishment. 

Crude oil supplies for the refineries 
of these countries originate, for all 
practical purposes, in the great pro- 
ducing fields of Kuwait, Saudi Arabia, 
Iraq, Bahrein, and Qatar in the Mid- 
dle East. They are transported either 
by tankers all the way from the Persian 
Gulf to Western Europe, or by pipe line 
to eastern Mediterranean terminals and 
then by tanker. The subjoined table 
gives the trend in crude oil production 
of the countries concerned, as also their 
estimated reserves: 


Current 





1000 bbl per day 

———-- reserves 

1928 1939 1948 1951 1952* 1000 bbl 

France 14 14 #21.1 5.4 7.0 30,000 
W.Germany. 1.7 12.3 12.1 26.5 33.6 200,000 
Italy... 01 03 02 04 14 5,000 
Netherlands. 9.4 13.6 13.7 75,000 
GC. Be 09 O99 1.1 2,700 








* Estimated. 


Italian crude oil production in 1952 
more than tripled compared with the 
preceding year. The country’s total out- 
put is still negligible in relation to its 
consumption, although considerable 
natural gas has been developed in the 
Po Valley fields. West German petro- 
leum output in that same year was ade- 
quate to meet about a third of its oil 
needs. In France, despite an intensive 
exploration program, no important 
fields have been located, and the 1952 
increase reflects continued develop- 
ment of the Lacq field discovered in 
1949. 

Most of the refineries included in the 
over-all Western European expansion 
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Map shows oilfields, pipe lines, and refineries of Europe. 


program have now been completed, and 
are now in operation. Several large 
plants are still under construction and 
should be on stream before the end of 
1954. Others now in operation are be- 
ing enlarged, and these should be com- 
pleted about the same time. A few are 
installing catalytic crackers that should 
be operating before then. Many of the 
major lubricating oil units of modern 
design, which were begun in 1949, are 
now in operation, and others presently 
under way should be completed in 
1954, 

Local refiners, recognizing the im- 
portant part fuel oil plays in the indus- 
trial development of Western Europe, 
took care to design their refining pat- 
tern to give greater emphasis to fuel 
oil yields than to those of motor spirit. 
For this reason it will be found that 
cracking capacity—thermal or cataly- 
tic—is considerably smaller in Euro- 
pean refineries compared with crude 
distillation, than is the case in the 
United States. In 1951 total cracking 
capacity in European refineries was 
about 180,000 bbl per stream day, of 
which thermal cracking represented 
nearly 106,000 bbl, and cat cracking, 
74,000 bbl. The catalytic cracking ca- 
pacity is scheduled to go up to 290,000 
bbl per stream day by 1954. Notwith- 
standing this large increase the propor- 
tion of catalytic cracking to crude dis- 
tillation capacity will be only about 15 
per cent as against 35 per cent in the 
U. S. Even so, the employment of cat 
crackers, which are currently being de- 
signed to cost not much more, if any, 
than thermal cracking units, will con- 
tinue to increase, because they give 
greater flexibility in refining operations 
to meet changes in demand; yield valu- 
able raw materials for aviation spirit 
and petrochemicals; reduce require- 
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ments of tetraethyl lead and thereby 
reduce dollar imports of this product, 
and render possible improvement of 
the octane rating of petrol when and 
where necessary. 

The installation of lubricating oil 
facilities in the European refineries has 
expanded markedly in the last four 
years or so. It is reckoned that capacity 
will reach a total of nearly 55,000 bbl 
per stream day in 1954, compared with 
33,000 bbl at the end of 1951. Modern 
units, making use of the latest solvent 
extracting and dewaxing methods in 
the manufacture of lubricating oils, are 
now in operation, or nearing comple- 
tion, in several European refineries. By 
1954 Western Europe’s lubricating oil 
production capacity is deemed to 
satisfy the bulk of the territory’s re- 
quirements. 

As one result of the great increase 
in oil-refinery capacity, coupled with 
the development of natural-gas fields in 
certain Western European countries, 
the liquefied petroleum gas (LPG) in- 
dustry has grown rapidly in this region. 
European refineries will represent, on 
completion by the end of 1954, close 
on 10 per cent of the oil refinery ca- 
pacity of the world, and nearly 40 per 
cent of the capacity of the world out- 
side the United States. Percentage of 
LPG produced in relation to the crude 
oil refined before the war was approxi- 
mately 0.5 per cent. The present rate 
of recovery is of the order of 1 per cent, 
and may go up to 2 per cent, following 
the completion of the construction of 
the new modern plants. 

Main products extracted from fe 
finery gas comprise propane and bu- 
tane, which are also obtained from nat- 
ural gas. In southwestern France (Bous- 
sens) an extraction plant has handled, 
since 1949, approximately 40,000,000 
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cu ft daily of natural gas, and it ac- 
counts annually for 1,900,000 gal of 
propane and 3,500,000 gal of butane. 
The propane distributed in France 
totals 11,000,000 gal, and butane, 71,- 
00,000 gal annually. In Italy the larg- 
est natural-gas extraction plant in Eur- 
ope is at Cortemaggiore. This installa- 
tion, supplied by the North American 
Petroleum Gas Corporation, New 
York, has been in operation since the 
summer of 1952. It has a capacity of 
100 million cubic feet daily, and can 
produce about 10,000,000 gal of pro- 
pane, and a similar quantity of butane, 
a year. Other output includes nearly 
1500 bbl per day of high-octane gaso- 
fine (79 octane enriched to 82). The 
LPG from Italian refineries represents 
approximately 30,000,000 gal annually. 
Britain anticipates having an LPG pro- 
duction from refinery gas of approxi- 
mately 70,000,000 gal a year; Ger- 
many, 25,000,000 gal; Holland, 10,- 
000,000 gal and Belgium, 5,000,000 
gal. (Poland and Czechoslovakia ex- 
port some of their LPG production). 
Denmark and Sweden, which have de- 
veloped the bottled-gas distribution, 
are importers of LPG. 

LPG is now being utilized for the 
conversion of small gas plants to pro- 
pane air. The North American Petro- 
lum Gas Corporation has supplied 
Cutler-Hammer equipment for several 
such plants for France and the Bene- 
lux countries. LPG is also used by the 
metallurgical, glass, ceramic, chemical, 
and kindred industries. Retail price of 
LPG distributed in bottles is rather 
high, but it is likely to go down as more 
of it becomes available. In Italy, for 
example, it was reduced from 80 cents 
per gallon to 72 cents after the Corte- 
maggiore plant was put into operation. 
Wholesale cost of LPG at the refinery 
ranges from 12 cents per gallon in 
France and Holland to nearly 20 cents 


Aerial view of Port Jerome plant. Charging capacity of plant is 44,800 bbi per day. 
Recently added was a 2-stage, 25,000 bbl per day distillation unit. 


in Italy, as compared to between 4 and 
8.5 cents in the United States. 

Despite the persistence of inflation 
since the end of the war the basic prices 
of crude oil and refined petroleum 
products have risen less than those of 
other important commodities, includ- 
ing competitive fuels, in international 
trade. Fluctuations of raw material 
prices, which occurred during the years 
1946 to 1952, were on occasion vio- 
lent, particularly in the first twelve 
months following the outbreak of the 
Korean war. The upward swing of 
prices to the spring of 1951 was ac- 
companied by a general downward 
movement during the succeeding year. 

Throughout this critical period basic 
petroleum prices, excluding freights 


Central gaging station of Wanneperveen gas field of Schoonebeek, 


The Netherlands, with separator in center. 
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and taxes, remained remarkably stable 
for several reasons. The oil industry is 
relatively new, and reserves, widely 
spread throughout the world, have 
been systematically sought out. And 
the elasticity of supply resulted from 
two factors, i.e., conservation of exist- 
ing fields, so that under the short-term 
pressure of demand, production can be 
immediately stepped up; and construc- 
tion on long distance pipe lines in con- 
junction with modern field production 
techniques, both facilitating the rapid 
and economic development of new pro- 
ducing areas such as Saudi Arabia and 
Iraq. 

Crude oil is the source of several 
groups of finished products each of 
which has, up to a point, its own field 
of use, and, therefore, its supply and 
demand relationship. Even here, varia- 
tions in the relative demand for the dif- 
ferent items can be met by modifica- 
tions of the proportions in which these 
various products are produced at the 
refineries. These two kinds of flexibility, 
namely, the ability to modify at short 
notice the supply of crude, and the 
capacity to vary, within limits, the 
quantities of different finished prod- 
ucts produced from it, derive not only 
from the nature of petroleum, but even 
more from the high degree of technical 
development achieved by the various 
branches of this dynamic industry. 
These factors have enabled this rela- 
tively new industry both to meet the 
rapidly rising demand of the post-war 
period for petroleum products, and to 
overcome the unforseen loss of Persian 
crude oil supplies and refining capacity, 
while maintaining prices of finished 
items at relatively stable levels. * * 




























































Abadan refinery in 1954 may be back 





into production and now the question is 


Who Is Going to Use Iran's Products} 


A8ADAN is again in critical focus 
because the truculent policy on oil na- 
tionalization initiated by Mossadegh in 
1951 has recently been changed to a 
policy of cooperation and open talks 
by the new Zahedi administration. In 
September Deputy Premier Dolatabadi 
released a report on the disastrous pe- 
troleum situation under the former 
premier. Another official communique 
was broadcast later “to inform the pub- 
lic of the bitter truth” regarding the 
Iranian petroleum industry. These crit- 
ical reports are believed designed to 
open the way for discussions on a work- 
able solution to this acute world prob- 
lem. To this end, divlomatic relations 
between Great Britain and Iran were 
reestablished in December 1953. 

The consequences of nationalizing 
the largest single refinery in the world, 
with capacity for 500,000 bbl per day, 
have been tremendous during the past 
three years. Once the former owner, 
Anglo-Iranian Oil Company, was dis- 
possessed, nothing could be done to 
avert the chain of events set in motion 
by Dr. Mossadegh. Abadan’s produc- 
tion fell drastically along with Iran’s 
crude output. (Table 1.) 








TABLE 1. Iran crude production.* 
Monthly average. 





Bbl 
1950 20,160 
1951 ... soa .. 10,530 
1952 = odessa 840 





*Source: Monthly Bulletin of Statistics, Oc- 
tober, 1953. 











Annual export of oil by the Anglo- 
Iranian Oil Company, amounting to 
240,000,000 bb! in pre-nationalization 
days (of which about 52,500,000 bbl 
were crude and the rest refined), in 
the period between the nationalization, 
in March 1951, and the take over by 
the National Iranian Oil Company, in 
October 1951, dropped to 56,250.000 
bbl. Between October 1951 and June 
1953 the National Iranian Oil Com- 
pany sold 1,012,500 bbl of oil products 
abroad and 14,949,405 bbl at home. 
Most foreign buyers were reluctant to 


E-22 


W. J. STANKIEWICZ 


trade with the National Iranian Oil 
Company when the Anglo-Iranian Oil 
Company, the dispossessed owners, 
questioned the legality of the sales. 
Dolatabadi’s statement in Septem- 
ber enumerated some reasons why 
Abadan is a long way off from full pro- 
duction: The power station requires 
a full overhauling; transportation is in 
poor shape, for many vehicles are in- 
operative; spare and replacement parts 
are unobtainable from the foreign 
manufacturers who are unwilling to 
trade with the National Iranian Oil 
Company at present. A new power 
plant purchased from Switzerland can- 
not be put into operation for lack of 
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spare parts, and the new lubricating 
plant—begun since nationalization— 
cannot operate regularly for the same 
reason. Another reason for a slow re- 
turn to production is the loss of over 
4400 foreign staff workers, people not 
easily replaced because of the special- 
ized skills and technologies they repre- 
sent. Furthermore, a large part of the 
Abadan plants is now obsolescent. 
Many months will be required to re- 
habilitate this equipment. 

The virtual loss from the world mar- 
ket of Iran’s peak daily production— 
eight oil fields with a maximum output 
of 731,000 bbl daily—had a profound 
impact on world oil trade pattern and 
on the location and concentration of 
European and Middle East oil indus- 


EXCLUSIVE 


tries. This loss was made up by the 
Middle East, the Caribbean, and the 
United States. Of these, the Middle 
East expansion was the most spectacu- 


lar. (Table 


a) 














TABLE 2. Iraq and Saudi Arabia crude 


oil production. 


* 


Monthly average. 





Iraq 
1950 3,780,000 
1951 4,872,000 
1952 10,276,000 





Saudi Arabia 
15,694,000 
21,861,000 
23,744,000 





*Source: Sa 


me as Table 1. 


Because of the loss of the Abadan 
production, their inability to buy re- 
fined products in the dollar market, 
and the greatly increased internal de- 
mand, European states boosted their 
refining capacity from 153,000,000 bbl 
in 1947 to 492,750,000 bbl in 1953. 

The expansion of European refining 
capacity was accompanied with an 
overall change in the geographical pat- 
tern of oil trade that affected both the 
volume traded and the composition of 
shipments. In 1938 two-thirds of oil 
world trade was in refined products, 
but in 1952, two-thirds was crude oil. 

Marshall Plan funds greatly assisted 
refinery expansion and helped reverse 
the then common practice of building 
refineries near the market rather than 
near the oil sources. 

World oil trade adjusted itself to the 
new conditions. The Middle East in- 
creased its supply of crude to meet this 
new demand, and by 1952 it was sup- 
plying 85 per cent of Europe’s crude 
imports; before the war, the Western 
Hemisphere had been supplying 75 per 
cent of European crude imports. 

What will resumption of full produc- 
tion in Abadan mean to world oil trade? 
The putting on the market of Abadan’s 
full quota of 700,000 bbl of crude and/ 
or 500,000 bbl of refined products will 
bring about oversupply and, inevitably, 
the dislocation of an equal amount of 
oil produced elsewhere. This disloca- 
ted oil will have few prospects of find- 


ing consum 


ers. 


Such dislocation will not happen 


THE PETROLEUM ENGINEER, March, 1954 











overnight 
be broug 
an early 
year perl 
rehabilita 
back on 
tune time 
and agree 
is to be st 
fuss to th 
Here t 
and oil e 
consider 
industry 
oversupp 
full res 
(particul 
isa grow 
terdepen 
ducing a 
need for 
cooperat 
times of 
present, 
able fut 
year an 
the Atte 
that inte 
panies n 
the Sher 
Secon 
short-ru’ 
short-ru 
not abs¢ 
tion wit! 
tain, se; 
Provisic 
made. I 
well in 
could a 
still mo 
Inter 
for exalt 
Abadan 
to fit ir 
the wor 
the low 
short te 
experts 
day cot 
consequ 
Timi 
tion of 
crease 
ket—m 
cles. A 
produc 
Iran w 
acute | 
nomic 
must p 
000 bb 
produc 
to pers 
and p 
present 
determ 
the sh 
ignores 
The 
minim 


THE P 








is 


y the 
1 the 
iddle 
tacu- 





their 


ining 
1 an 
pat- 
1 the 
mn of 
f oil 
ucts, 
> oil. 
isted 
verse 
ding 
than 


o the 
t in- 
t this 
sup- 
rude 
stern 
5 per 


yduc- 
-ade? 
dan’s 
and/ 
; will 
ably, 
nt of 
loca- 
find- 


ppen 





overnight in any case. Abadan cannot 
be brought back to full production at 
an early date; experts estimate a two- 
year period as necessary to bring full 
rehabilitation. Now, before Abadan is 
back on full production, is the oppor- 
tune time for international discussions 
and agreements if this thorny problem 
isto be solved with the least amount of 
fuss to the nations involved. 

Here the following issues of oil trade 
and oil economics must be taken into 
consideration. First, the American oil 
industry is not free from the impact of 
oversupply and would be affected by a 
full resumption of Abadan production 
(particularly its refining output). There 
is a growing realization of the close in- 
terdependence of the various oil-pro- 
ducing areas in the world and of the 
need for international cooperation. This 
cooperation is all the more vital in 
times of international crises, as is the 
present, as well as that of the foresee- 
able future. It is significant that last 
year an announcement was made by 
the Attorney General which implied 
that international activities of oil com- 
panies may not be held in violation of 
the Sherman Anti-Trust Act. 

Secondly, consider the pattern of 
short-run and long-run demand. In the 
short-run, present world demand can- 
not absorb the entire Abadan produc- 
tion without serious dislocation of cer- 
tain. segments of the oil industry. 
Provision for this situation should be 
made. In the long-run, demand might 
well increase to the point where it 
could absorb all of Iran’s output and 
still more production. 

International talks might consider, 
for example, the gradual resumption of 
Abadan crude production and refining 
to fit in with the least disturbance in 
the world oil market and thus to meet 
the lower increase in demand over the 
short term. It is estimated by some oil 
experts that a volume of 250,000 bbl a 
day could be absorbed without serious 
consequences. 

Timing these two trends—resump- 
tion of full production, and the in- 
crease of demand for oil in world mar- 
ket-—may cause anxiety in some cir- 
cles. A policy of gradual resumption of 
production will not be taken easily’ in 
Iran which is now in the throes of an 
acute financial crisis. To attain eeo- 
nomic solvency, experts claim Iran 
must put on the market at least 400,- 
000 bbl a day (either crude oil and/or 
products). It will be a delicate matter 
{0 persuade Iran to delay production 
and postpone exports to meet the 
present situation of oversupply. Iran’s 
determination to reach its goal in 
the shortest possible time cannot be 
ignored. 

The critical margin between Iran’s 
minimum production of 400,000 bbl 


and the ability of the world oil markets 
to absorb 250,000 bbl amounts to some 
150,000 bbl daily, a “surplus” from the 
point of view of the rest of the world, 
yet a condition of Iran’s economic sur- 
vival. The question is shall this margin 
be met with the production of crude 
or refined products? Production of 
crude oil seems to have better chances 
than full resumption of refining proc- 
esses. The Middle East area happens to 
produce now more without Iran than 
it produced with Iran before 1951 
(2,500,000 bbl and 2,230,000 bbl daily 
respectively). Some of Iran’s neighbor- 
ing countries will have to check their 


rate of expansion, at least temporarily 

Reintroduction of Abadan oi! will 
probably cause a good deal of unrest 
and confusion in the Middle East oil 
business, and may lead to revision of 
concessions granted to oil producers by 
local rulers. The latter may have to be 
appeased by even more generous terms, 
if the solution of the Abadan question 
is to come about smoothly. Crude oil 
oversupply will have to be settled local 

ly in the Middle East. The present oil 
producing surplus estimated at 1,000,- 
000 bbl a day in the Middle East alone 
will simply have to be reallocated 
among Middle East producers; the rest 
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Look....the New 40A 









Tray pushes up easily to 
fold Tristand, pushes down 
easilytoset up. Holds stand 
rigid. 


Vise base overhangs front 
legs so threader handles 
swing clear. Perfect tripod 
and balance. 


The Tristand you’ve been wanting. 
Now stand and tray all one unit—no 
loose parts. Extra-light weight, stronger 
more rigid than ever. Full size vise 
base—3 benders, ceiling brace screw, 
pipe rest, new tool-hanging slots. De- 
signed for the utmost service for your 
money. See the new RIFID 40 A 
Tristand at your Supply House! Im- 
mediate deliveries! 





Folds up small as ever 
for easy carrying to job 
and it’s extra lightweight. 


THE RIDGE TOOL COMPANY -« ELYRIA, OHIO, U.S.A. 
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of the world cannot be heavily affected, 
Resumption of refining, on the other 
| hand, will be more difficult if Iran ip. 

sists on its full scale operation. Iran’s 
| refined products have a comparatively 
| smaller significance for the outside 
| world because of the changed trade pat. 
tern; it is the crude oil that flows more 
freely to be refined in the proximity of 
its markets, and it is Iran’s crude oj] 
that will be more sought after in the 
future than its refined products. More. 
over, the value of Abadan refineries 
depreciated in recent years not only 
because of their obsolescence, but also 
relative to other refineries that have 
| acquired more modern equipment. If 
| Iran persists in selling its oil products 

on the basis of strict independence it 
| will find tough competition. 

There can be no question, however, 
of the long-term troubles that would 
plague the oil world from a rash and 
irresponsible dumping of Abadan’s out- 
put on the unprepared world market. 
The new European refineries, now ina 
position of infant industries and requir- 
ing subsidizing and protection for some 
years to come, would be seriously af- 
fected. Their abandonment will affect 
adversely American long-range invest- 
ment in the rehabilitation of Europe, 
spelling the loss of the Marshall Plan 
dollars sent to the countries benefiting 
from the Plan. eet 
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FRANCE 


Want increased valve 
seat and disc life? Then 
specify FRANCE AS- 
BESTOS BAKELITE 
VALVE DISCS — 
stronger and denser than 
ordinary Asbestos Bake- 
lite Valve Discs; light 
.. one fifth the weight 
of steel; high fatigue 
resistance . . . imper- 
vious to the corrosive 
action of many chemi- 
cals and moisture. 
Inquire, too, about 


VALVE DISCS that 
are highly resistant to 
wear from impact. 
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Supervisory and Management Development’ 


O. A. OHMANN 


With all your plants, patents, raw materials, 


and modern financing methods only one 


part of business is essential — your people 


WHEN we stop to consider all of 
the specialized bits of information, 
skill, and experience that it takes to 
make an oil company or an industry 
like ours, then it becomes clear that 
Supervisory and Management Devel- 
opment is our most precious asset. If 
all of your company’s plants, patents, 
raw materials, and dollar assets were 
destroyed but you could keep your 
people, you would have a good chance 
to rebuild your business. If, however, 
you should lose all of the know-how 
of your organization and the invest- 
ment that has been made in training 
and experience, you would in all prob- 
ability be sunk. We cannot attend meet- 
ings of this sort without being im- 
pressed by the significance of this fact. 
Gwilym A. Price, president of West- 
inghouse Electric Corporation, made 
this point more specifically in a letter 
to his stockholders from which has 
been taken the following quotation: 


“When it is realized that raw ma- 
terial, technical knowledge, and 
sources of capital are available to all 
businesses on more or less equal 
terms, it becomes clear that the 
chief, if not the only, difference be- 
tween a successful business opera- 
tion and an indifferent one is peo- 
ple. One of the vital tasks in direct- 
ing any business is to attract and 
retain personnel who will supply ef- 
fective management for current op- 
erations and from whom the key 
executives will be drawn in the years 
to come. Any plans that will aid in 
the accomplishment of that end will 
surely pay for themselves many 
times over.” 


There is no factor more critical to 
the survival of any enterprise than the 
quality of its personnel and particularly 
of its management. 

Although there are many ways of 
describing a manager’s job, I like to 
think of it as consisting basically of 
three functions: 

"Presented to a Group Session of the Divi- 
Sion of Production during the 38rd annual 


Meeting of the American Petroleum Institute, 
Chicago, Illinois, November 11, 1953. 
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1. Making operating decisions — 
keeping the show on the road. This is 
the least important part of the execu- 
tive’s job and a good executive will 
delegate most of it. I dare say, however, 
that this is what most executives do 
mostly. 

2. Long-range planning, finding 
new ways to make money, setting 
worthy objectives, and finding ways to 
measure progress toward the goals that 
have been established. This is a much- 
neglected function. 

3. Selecting, training, developing, 
aad motivating people, and especially 
present and future managers. You 
have probably guessed by now that in- 
asmuch as I am in the management 
development business, I consider this 
last to be the most important respon- 
sibility of any executive. It is the ingre- 
dient without which the other func- 
tions will not work. I have little sym- 
pathy with the boss who says he does 
not have time to train and develop his 
men. I was delighted the other day to 
find a little support for this view in a 
quotation from John D. Rockefeller, 
Sr. (formerly connected with some oil 
company, I believe). At a staff meeting 
held in Suite 28 of the Standard Build- 
ing in 1879 he said: 


“Has anyone given you the law of 
these offices? No? It is this; nobody 
does anything if he can get anybody 
else to do it. You smile; but think 
it over. Your department is the test- 
ing of oils. You are responsible; but 
as soon as you can get someone 
whom you can rely on, train him in 
the work, sit down, cock up your 
heels, and think out some way for 
the Standard Oil to make some 
money.” 


If you will permit me one more 
quote before we get down to serious 
business, here’s one I like from an 
American Management Association 
pamphlet, “Management the Simple 
Way,” by Lawrence A. Appley: 


“The primary executive function 
is to determine what you want peo- 


P 935. 


ple to accomplish, to check periodi- 
cally on how well they are accom- 
plishing it, and to develop methods 
by which they will perform more ef- 
fectively . . . This all leads to a 
rather simple truth: Management is 
the development of people and not 
the direction of things. If this fact 
were more generally accepted, many 
management difficulties would dis- 
appear.” 

(Incidentally, this little pamphlet 
is an excellent one to distribute to 
your entire supervisory force.) 


No boss has anything more impor- 
tant to do than to train and develop 
his people. And, incidentally, no staff 
man should ever let a line manager 
dump this responsibility on him. 

Top management in American in- 
dustry, conscious of the breakdown in 
working relations in the shop, has for 
many years been interested in the 
training of foremen and supervisors; 
but only recently has there been an 
awareness of the training needs of 
higher levels of management including 
the principal officers and directors of 
the corporation. Management has been 
particularly sensitive to the shocking 
cost of poor human relations at the 
first level of supervision and no ex- 
pense has been spared on such training 
programs. Emphasis in training has 
usually been on training the other fel- 
low — his needs and shortcomings be- 
ing so much more transparent than our 
own. 

Although for many years there was 
a rather uncritical assumption that 
these training programs resulted in im- 
proved supervisory behavior on the 
job, a number of recent evaluation 
studies lead us to some radically differ- 
ent and very interesting conclusions. 
For example, the International Harves- 
ter Company has for years been send- 
ing their foremen and supervisors to a 
two-weeks’ full-time training program 
conducted under the auspices of the 
University of Chicago. The program 
was developed jointly by the training 
staff of I.H.C. and members of the 
faculty at the University of Chicago. 
It was generally regarded as having 
been well conceived and professionally 
executed. Primarily, it was designed to 
improve human relations in their 
plants. The course was rated as being 
excellent because the foremen’s inter- 
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est in it had consistently been very 
high. In fact, they were so enthusiastic 
that a frequent comment was: “I cer- 
tainly wish my boss would have a 
chance to get this course.” Favorable 
comments about the course were also 
expressed by people at all levels in the 
organization, including higher levels of 
management. 

After this school had been in opera- 
tion for a number of years and hun- 
dreds of foremen had been trained, a 
very scientifically designed evaluation 
study was conducted. Without getting 
into the details of the evaluation find- 
ings, I should like to highlight some 
of the principal conclusions. 





At the end of the course, but while 
the foremen were still at the training 
center, there was a _ measurable 
change in knowledge, attitudes, and 
behavior with reference to the gen- 
eral subject of industrial relations. 
However, when these foremen re- 
turned to the plant and their on-the- 
job attitudes and behaviors were 
measured, there was in many cases a 
reverse effect. The back-in-the-plant 
behavior and attitudes of the fore- 
men correspond almost exactly to 
the behavior and attitudes of his 
boss. Apparently what is right in the 
training situation may be very dif- 
ferent from what pays off in the 
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The Ledeen Tandem Type Actuator, illustrated above, is a pneumatically or 


hydraulically operated unit for direct or remote control of standard plug 


valves. It is a package unit and is mounted directly on the valve without 


need of any special manifolds or outside supports. 













matic processing: 


to 
end ions. 


* safety installot 


x Multiple 


contrat control: 











VALVES * CYLINDERS 
VALVE ACTUATORS 


AIR HYDRAULIC 
PUMPS & BOOSTERS 


E-26 





LOS ANGELES Bay 


To obtain more information on products advertised see page E-63 


This tandem actuator, with two cylinders 
working as a unit, delivers positive, smooth 
and balanced torque to the valve stem. The 
balanced design eliminates any cantilever 
load on the body or eccentric load on the stem. 


Because it is a package unit, this actuator can 
be installed on a valve in any position — 
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The Author 
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president on management develop. 


ment, Standard 
Oil Company of 
Ohio. After sev- 
eral years in the 
retail lumber 
business, Oh- 
mann completed 
undergraduate 
work in psy- 
chology at the 
University of 
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ceived his PhD 
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was professor of psychology and later 
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relations stales department, accepting 
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plant environment. No _ significant 
differences were found between the 
attitudes of foremen and the atti- 
tudes of their bosses, but great dif. 
ferences were found between the 
attitudes of the foremen and of their 
employees. In other words, the lead. 
ership climate established by the 
boss (his attitudes, values, standards, 
and behaviors) will determine the 
behavior of the foreman more than 
what is taught at the school and also 
more than the desires of the fore- 
man’s subordinates. I suppose this 
elaborate study merely shows that 
foremen were not born yesterday 
and are not as dumb as we some- 
times think they are. 


This is not an isolated study. Dur 
ing and since the war a good deal of 
careful research was conducted by the 
military services in an effort to evaluate 
the factors which determine front-line 
behavior of combat officers. In general, 
these findings substantiate the conclu- 
sions drawn from the I.H.C. study; 
viz., that the behavior of these officers 
is influenced most by the stated re 
quirements and the example of their 
immediate superior officers at the front; 
the next most influential factor was the 
attitudes, expectations, and standards 
of the soldiers under their command. 
Meanwhile, the effect of the formal 
training programs for officers and of 
the attitudes and expectations of the 
top brass back at G.H.Q. tended to 
fade into the background. 

In our training efforts we have beet 
too much concerned with the gadgets 
and techniques of personnel adminis 
tration, forgetting that these will neve! 
substitute for sound character values 
and high standards of personal ané 
corporate conduct. We have stressed 
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the more tangible aspects of manage- 
ment such as how to set objectives, 
organize, plan, delegate, and control; 
but have neglected the much more im- 
portant intangibles of attitudes, values 
and philosophy that support these op- 
erations. We have forgotten that it is 
the spirit that gives life and the letter 
that kills. These intangibles of the value 
ystem of the boss and his real pur- 
poses in. life have the most insidious 
way of being communicated to his or- 
ganization. The quality of the motiva- 
tion of the boss is still the key factor 
in determining the motivation of his 
organization. We do not fool very 
many people for very long. 

One of the difficulties in manage- 
ment development is that we can see 
this so clearly in others, and especially 
in our boss, but assume that we are 
successfully concealing some of the 
shoddy spots in our own value system. 
We are ready to agree that all man- 
agement training should start at the 
top with the president and department 
heads, and often are a little too ready 
to rationalize our own failures in 
tems of the limitations placed on us 
by company policies and practices set 
by the top management. We often side- 
step our responsibility by pointing out 
that the company will not support a 
program of supervisory training. 

I don’t propose to let us off the hook 
quite so easily. Each of us here today 
is the head man of some segment of 
our company’s operation, be it large or 
limited in scope. We can, at least to 
some extent, set quality standards with- 
in our own unit of operation regardless 
of what we may have to put up with 
from our superiors. Each of us is re- 
sponsible for creating in his unit the 
management climate which will either 
release or frustrate the creative and 
productive fsrces within our work 
group. 

So I want mostly to talk about us. 
What we can do to become more effec- 
tive. Let’s begin management develop- 
ment with ourselves. Certainly we have 
some responsibility for developing 
others, but I sometimes think we 
would accomplish more if just worked 
on ourselves. As Frank Willibrand said 
in his talk to this group in 1951: “I 
prefer to think of supervision not as 
handling other people, but rather as 
the art of handling one’s self in one’s 
dealing with others.” 

It seems that we need to conceive 
the management function in larger per- 
spective. The study of the human per- 
sonality has convinced the writer 


That life is not a collection of pieces of 
experience. 


That motivations and behaviors of in- 
dividuals become integrated around 
certain conceptions of value. It is an 
Organization of purposes. 





That these conceptions of value be- selves, and enduring enough so 
come the controlling influences in that the goals do not need to be 
determining the behavior of people: constantly shifted — then life can 
a. If these values are short-range be consistent, meaningful and sat- 

and are conceived in terms of the isfying. 
more immediate selfish satisfac- That people are hungry for such a 
tions —then they are more meaningful interpretation of life and 
easily upset, life is more precar- are fed up on the cheap values we 
ious, conflicts and tensions are have been selling them. 
more likely to arise, disintegra- _ That immediate selfish appeals we have 
tion of personality is likely, and used with our people make them sus- 
the abiding hungers of the in- picious of us. That we cannot buy 
dividual are not satisfied. their loyalty with wages, benefits 
b. If these values are long-range, not and investment plans. They want 
too selfish, broad enough to ap- something bigger and more funda- 
peal to others as well as to our- mental. 
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That we do not fool people as to our 
motives. 

But that the most stubborn of all 
perversities in human nature is, that 
we insist on believing that we can 
get by with cheap values without be- 
ing detected. The boys tell me that 
the smells gets communicated just 
the same. 


That the essence of mangement is 
the release of the motivations of our 
people so that they will want to achieve 
the goals and accomplish the objectives 
we have set; 

So we have assumed that we must 
appeal to the most selfish motives in 
human nature in order to get a com- 
mon denominator on which to build 
a joint enterprise. 

I am saying that there is some- 
thing fundamentally wrong with our 
basic philosophy. 

That leadership implies leading people 
to something, and that the some- 
thing we have held up to them has 
been too cheap, too selfish, too tem- 
porary and too unsatisfying. 


That even we ourselves cannot func- 
tion effectively, absorb the tensions 
of our jobs, and get the most out of 
life unless we integrate our efforts 
around much broader social values. 


That the essential differences between 
a racket and a great and enduring 
enterprise lies in the quality of the 
interpretation of its function and 
purposes — the racket appealing to 
immediate selfish gain — the busi- 
ness institution conceiving its func- 
tion primarily in terms of social 
service. 

Finally, I am suggesting that if we, 
as individual business managers and 
collectively as the industrial leadership 
of this country, do not give our people 
a broader perspective on the function 
and objectives of our industrial activ- 
ity — and set values for them which 
will result in enduring unselfish satis- 
factions, then this generation of man- 
agement will have flunked. People will 
then turn to other leadership which 
will either be better, — or much worse. 
All of history bears witness to this 
truth. 

For the past eight years I have been 
concerned with the problems of man- 
agement development in our company, 
and for the past year and a half this 
has been my principal assignment. In 
connection with this program every 
supervisor, executive, and key staff or 
professional employee in the organiza- 
tion is evaluated by several superiors 
to determine his strengths, weaknesses, 
potential, and specific needs for further 
training or development. 

At lower levels of supervision, the 
appraisals will frequently reveal inade- 
quacies resulting from lack of job ex- 
perience, lack of technical knowledge, 
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or just plain lack of intelligence. As 
we move up the organization chart to 
make appraisals at executive levels, 
these factors are rarely the principal 
determinants of unsatisfactory mana- 
gerial performance, nor are these the 
factors that limit potential for future 
promotion. Here the delimiting factors 
in almost every single case are the 
psychological intangibles of attitude, 
character, personality quirks that re- 
flect socially undesirable motivation, 
poor work habits, unsound values, a 
shallow philosophy of life, etc., all of 
which make for ineffective inter-per- 
sonal relations and tend to reduce lead- 
ership potential. 

You are all familiar with the catalog 
of these “psychological sinners.” The 
boss who does not delegate because 
he does not entirely trust his subordi- 
nates. The fellow who overindulges his 
expense account because he is trying 
so hard to be a “big shot.” The poor 
team player who is always concerned 
about how a particular move will af- 
fect his status and prerogatives. The 
“yes man” who does not assume re- 
sponsibility for contributing his honest 
thinking to a problem. The executive 
whose god is money and who is insen- 
sitive to important long-range social 
values. The little Napoleon. The fellow 
who talks too much and always wants 
to be the center of any discussion. The 
suspicious and scheming politician. 
The boss who “blows his top” over 
minor irritations or frustrations. The 
executive who wants so much to be a 
good fellow with his men that he dele- 
gates by throwing the reins out of the 
buggy and thus loses control of his 
operation. 

These are the toughest and most per- 
sistent problems in management devel- 
opment. Typically such executives 
have a good intellectual understanding 
of the principles and techniques of 
management and believe that their spir- 
itual deficiencies are not detected. Es- 
sentially these problems stem from 
shallow and distorted values. These be- 
havior problems which are so critical 
to the smooth and effective function- 
ing of an organization do not seem to 
yield to any of the conventional meth- 
ods of training. 

To some extent these are the prob- 
lems of all of us. They point a direc- 
tion for self-improvement from which 
we can all profit. This is an area of 
self-development in which continuing 
effort is needed and where personal 
growth will show a pay-out. 

Let me point up the problem in an- 
other way. In our company, and no 
doubt this would also be true in your 
company, we have many similar units 
of operation which carry on essentially 
the same functional activities — as, for 
example, sales divisions, accounting 
units, manufacturing plants, etc. In 
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spite of the fact that such duplicate 
units in a given department operate 
under the same general policies, wages, 
working conditions, benefit plans, ang 
job security provisions, we find that 
year after year one unit will have high 
employee morale and high productiy. 
ity, whereas a twin unit will presen 
just the reverse performance. 

We can account for these differences 
in performance only in terms of the 
character and leadership. qualities of 
the top bosses in these units. The values 
of the boss and the mangement climate 
he creates are reflected through his or- 
ganization, even though his philosophy 
may not be vocalized or clearly de. 
fined. People respond to the intangibles 
of spiritual tone and personal stand- 
ards. We do not fool people. 

I can also give you examples, as | 
am sure you can from your organiza- 
tion, of very successfull executives who 
violate nearly all of the accepted tech- 
niques of administrative practice but 
whose employees will not let them fail 
because they feel fortunate to have 
such a “solid guy” for a boss. 

We have all seen the converse of 
this. Executives who have almost every- 
thing — intelligence, technical training, 
broad experience, ability to analyze 
problems, to plan and organize work, 
and who may even have other social 
skills such as the ability to speak or 
to make an effective presentation — 
but who nevertheless flop as adminis- 
trators because their employees sense 
their shallow or self-seeking values. 

There is an accumulation of such § 
evidence that is steering us back to the 
bedrock fundamentals in human char- 
acter as the real key to effective lead- 
ership. This is not to say that character 
is the only requirement for success as 
a business executive. Certainly there 
are many other tangible and essential 
mangement skills such as defining ob- 
jectives clearly, éstablishing a sound 
organization structure within such job 
duties and lines of responsibility are 
fixed, developing performance yard- 
sticks, compensating employees fairly 
in proportion to their contribution, ete. 
I am assuming that such aspects of 
management are generally more clear- 
ly understood and can be more easily 
taught because there is less ego-in- 
volvement. 

I am merely pointing out that, al- 
though these skills are useful adjuncts, 
they are not substitutes for sound 
values. As Ordway Tead said in a re- 
cent book review in the Personnel 
Journal: 


“Business today is not an exercise 
in Aristotelian logic. In its basic 
manifestations it is a problem of per- 
sonal power, of group power, of the 
human meaning of techniques, of 
the relation of human and _inter- 
personal tensions to the possibility 
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of leading the good life in the Greek 

sense of that term, of loving one’s 
neighbor as one’s self in corporate 
relationships. ... There has to be a 
confronting and examining of the 
reasons why business functions, of 
the meaning of its functioning, and 
of its human purpose in a demo- 
cratic society.” 

The importance of this belated em- 
phasis should be no surprise inasmuch 
as it strikes at the core of the manage- 
ment function. If management is get- 
ting things done through people, or 
duplicating one’s self through others, 
then it follows that the success or fail- 
ure of this undertaking will be meas- 
ured largely in terms of the ability to 
motivate others. We cannot expect our 
employees to dedicate themselves to 
maximum productivity if we hold up 
before them cheap values, selfish objec- 
tives, clever words, and smooth admin- 
istrative practices. 

Our goals in business have been too 
materialistic. For most people the job 
is the center of life and should be the 
source of its greatest satisfactions. We 
are learning that high pay, shorter 
hours, and greater fringe benefits are 
not the answer. There is a hunger for 
something worth living for, a search 
for meaning and social significance, 
and a desire for self-expressive service 
which will not be satisfied by more 
bath tubs, deep freezers, TV sets, nor 
by more automobiles that require high- 
er octanes. If we define the purpose of 
our enterprise narrowly as making 
maximum profits, then should we be 
surprised if our employees will col- 
lectively squeeze for the last possible 
cent in wages and benefits in return for 
the lowest possible standards of per- 
formance? 

Is selfish acquisition and the im- 
provement of our material standard of 
living really the highest ideal we are 
able to hold up for the American 
worker? To develop a strong organiza- 
tion and an effective team it is neces- 
sary to meld or integrate the motiva- 
tions and aspirations of individuals 
around some larger purposes. Petty, 
selfish strivings must be lost in favor 
of a broader perspective and a more 
worthy conception of our purposes. 
The creative resources of men cannot 
be marshaled for worthy ends by ap- 
pealing to the lowest common denomi- 
nator of human motivation. 

But let’s come back to our central 
theme. If we want to start management 
development with ourselves and if we 
are sincere in our search for ways to 
become more effective executives, 
Where do we start? What do we do? 
I am sure there are many and varied 
answers and perhaps entirely different 
answers for different individuals. I 
would suggest, however, that we start 
by examining our own motivation. 















Specifically, I believe that I should ask Do I kid myself by thinking that ! 
myself some soul-searching questions am successfully concealing my 
like the following and be honest with real purposes from them? 
myself in answering them. Why do I want to improve my ex- 
1. What are my own objectives? ecutive effectiveness? To get a 
What do I really want to accomplish raise or promotion to a higher- 
with my life? level job? Or to be of greater help 
Have I ever defined my objectives to my employees, make them 
and put them on paper? more productive and give them 
Down deep in my heart, what is the greater satisfaction? 
nature of my striving? Will my people be enthusiastic about 
What do I want to do with my em- helping me to achieve my real 
ployees? purposes? 
What do I secretly want them to 2. Am I willing to pay the price for 
think of me? becoming a great leader or am |! 
If they knew my secret ambitions, just wishing? 
would they take satisfaction in Am I willing to make the personal 


helping me to realize them? 


sacrifice of giving up some petty, 
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short-run satisfactions in order to 
achieve these more worthy long- 
range objectives? 

Are my real desires contradictory? 

Is there a singleness of purpose and 
a complete dedication to the ob- 
jectives which I have set for my- 
self? 

Do I give only half-hearted or super- 
ficial lip service to my ideals? 
Do I hope that my people will be- 

lieve what I say but not notice 
how I live? 
Have I really made a clean-cut deci- 
sion and committed myself? 
3. Have I set worthy objectives for 
my employees and associates? 
Do I have a clear conception of the 


















































function of our industry, of my 
company, and of my own unit or 
department? 

What social functions does my com- 
pany serve? 

Have I defined these purposes in 
sufficiently broad and meaningful 
terms? In terms that will chal- 
lenge my own dedication and the 
complete loyalty of my em- 
ployees? 

Have I let them share in setting these 
objectives or have I imposed my 
own wishes on them? 

Have I assumed that all they are in- 
terested in is making money? 
Have I sold them short on ideals? 

Have I defined the purpose of our 
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joint undertaking from the long. 
range point of view as well as in 
terms of more immediate objec. 
tives? Have I looked way dowp 
the road to give vision, perspec. 
tive and meaning to our working 
together? Do I create the proper 
climate and tone for our under. 
taking? 

Do I set a worthy personal example 
by the way I live and the things] 
stand for? What do I really be. 
lieve in? Can my employees have 
faith in me and in our relation. 
ship? 

Have I set sufficiently high stand. 
ards of workmanship so that every 
one of my men can go home at 
night with that health-giving feel- 
ing that he has done a good day’s 
work and has accomplished some- 
thing worthwhile? 

Does my team have the reputation 
of being tough, hard-hitting, and 
maintaining high standards of per- 
formance? 

Can my men take pride in being 
members of this organization? 
Do I set clear objectives, give assign- 
ments that are understood, and 
insist on performance that gives 
everyone the feeling that we are 
moving ahead and getting things 

done? 

Have I set a fair yardstick for meas- 
uring progress toward our objec- 
tives and do I recognize achieve- 
ment? 

Do I try so hard to be a nice guy 
with my men that I tolerate tardi- 
ness, absenteeism, inefficiency, 
and sloppy standards which de- 
stroy self-respect? 

In my own work habits and stand- 
ards do I set a good example or 
do I assume that by delegating, it 
will not be necessary for me to 
“cut the buck?” 

Do I realize that there is a natural 
tendency in any organization for 
corruptive influences which un- 
dermine standards to creep in in 
the course of time? Am I alert 
to the infiltration of special privi- 
lege, phony prestige, over-staffing, 
waste and the under-cutting in- 
fluences of the “wise guy?” Do | 
keep my organization clean and 
efficient? 

Have I permitted the development of 
a Climate in which selfish striving 
and politicing pays off, or do I 
insist upon and reward team play? 

Do I have confidence in the ability 
and willingness of my group to do 
a good job? Do I really expect 
them to come through? 

Am I the kind of a boss who is easy 

to please but hard to satisfy? Am I 

encouraged with progress and do 

I pass this enthusiasm on to my 

organization? 
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Do I have a releasing or inhibiting 


self, insisting on having my way? 





ship. Our own industry particularly has 


jec- effect on people? Do I frustrate And finally, when a situation has me come a long way toward developing a 
own my people with indecision, de- frazzled and I am about at the end sound and sensitive social philosophy. 
Pec- lays, doubts and lack of faith in of my ingenuity, do I have a calm Most of you. in this room would not 
king them, or do I encourage them to faith in the friendly wisdom of the be here if you had not already devel 
















































































oper run with the ball? universe and try to sense the un- oped an appreciation for the values 
der- Do my people have fun working? folding of these purposes? which I have tried to highlight. We all 
5, Do I respect the potential creativity These are some of the questions know that these basics have tremen 
nple in each individual on my team? which I should ask myself if I want to dous pulling power on an organization 
igs | Do I want to solve all the problems become a better executive — and if our Yet as human “reserve engineer” | am 
be- myself to show how smart I am, or people are not to be short-changed and convinced that there is a lot more oi! 
have am I willing to share the manage- lose faith in our {ndustry and in our in these deep spiritual sands which we 
ion- ment function with my subordi- democratic way of life. have not yet tapped. We have been 
nates? I am afraid this all sounds like an playing at it— and I say, let’s have 
and- Do I recognize my complete inter- indictment. The fact is that I am tre- the courage of our convictions, let’s 
very . dependence with them — that I mendously encouraged by the progress release this creative potential, and let’s 
e at cannot live a full life if I hold we have made in industrial statesman- have fun seeing it work. kk * 
feel. others in low esteem and do note = <= 
lay’s respect the dignity of their per- | 
me- sonalities? | 
Do I share with my men the fun of | 
ition defining objectives, developing 
and plans of attack, solving problems, | 
per- evaluating progress, and redefin- | 
ing our goals? Or do I want to be 
eing the “great I am” and predeter- 
? mine all of these things for them? 
ign- Am I really willing to delegate, to let 
and them make mistakes, to coach 
ives them on their weak spots and to 
are. develop every bit of talent in my | 
ings organization? Or do I want to | 
hold on to certain parts of my | 
\eas- job to prove that I am important | 
jec- or indispensable? 
eve- In my counseling with them am I | 
completely honest in pointing out | 
guy very specifically their shortcom- | os > 
ardi- ings, or do I handicap their | ew ‘ << 
ncy, growth by avoiding this unpleas- 6 Se ge AP x3 ° nak 
de- ant duty or by dealing in generali- ee eek ae ° Putas 
ties? T 
and- Am I trying to be a good assistant 20 Water Main aps Per Day 
e or to my subordinates a la Jewel Tea 
=i | Company philosophy or we my WITH ONE SHERMAN POWER DIGGER! 
e to eyes upward? 
7 Am I willing to do some “profound | Because of the speed and ease with which trenches and holes can be dug 
ural listening” and try to learn and to by a Sherman Power Digger, Utility Installations Co. of Detroit has 
for understand my people rather than f ites Reseed dina :; 
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alert Do I try to force my own decisions, to 20 bell holes for water main taps are dug by a single Sherman Power 
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at of group toward my own conclu- 
ving sions? 
lo I While making maximum use of all 
lay? the ability I have been given, do 
ility I also have the humility to admit Designed, Engineered and 
0 do that there is a Wisdom underlying Manufactured Jointly by 
pect all of life which I cannot sense SHERMAN PRODUCTS, Inc. 
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Senior Draftsman in Michigan 


Lorainne Matthews was seven years 
old when her father moved the family 
from a Denton County, Texas, farm to 
Louann, Arkansas, to become a part of 
the oil industry. In the years that fol- 
lowed Lorainne and her two sisters re- 
ceived their schooling in a dozen or so 
boom towns as the McDaniel family 
followed the oil development in four 
states. 

When she was very young, Lorainne 
was married and two years later, with 
a tiny baby daughter, Alma, she re- 
turned home and went back to high 
school. In 1942 she took a job as junior 
draftsman with Todd Shipyard in 
Houston, Texas. This was followed by a 
year’s employment at Brown Shipyard 
and another with Consulting Engineers. 

“I was a rank greenhorn,” Lorainne 
says, “and whatever success I have had 
I attribute to people who have taken 
time to help and teach me. 

“In 1945,” writes Lorainne, “I found 
my way to The Texas Company and 
pipelining. That field was new to me— 
but very interesting.” She stayed with 
Texas for five and a half years, then 
joined Transcontinental Gas Pipe Line 
Corporation. Now she has a new and 
even more interesting job as senior civil 
draftsman with Bechtel Corporation in 
Saginaw, Michigan. 

She aims to be a registered profes- 
sional engineer. For just any lady with 
a grown daughter and a formal educa- 
tion that has, as she puts it, “been 
limited to high school and a short gov- 
ernment course in engineering” this 
might be a pretty tall order. For 
Lorainne it is not only possible, but 
entirely plausible, for she thinks and 
acts positively. 

“The biggest thing in my life,” she 
writes, “ was when I realized we are all 
creatures of God, needing the help of 
each other to reach the goals we set 
for ourselves.” Lorainne has had more 
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than her share of the hard knocks, but 
“the years have been wonderful, filled 
with hard work, pleasure, tears, and 
the nicest people on earth.” 

Several years ago Lorainne wrote a 
piece on personality that has been her 
guidepost: 

“Personality is that natural quality 
about each of us that sells us to the 
world for what we are truly worth. The 
length we extend the hand of friend- 
ship, the warmth of the glow about us 
to a stranger. The extent to which we 





Aims to be registered engineer. 


express to others: ‘1 am never above, 
never below, but always alongside you.’ 
The ability and flexibility with which 
we lift our hearts and minds to the 
problems of all we meet, whether they 
be rich or poor, black or white, sinner 
or Christian. The inspiration we leave 
with those nearest to us for the truly 
finer things of life.” 

“My own personality,” says Lo- 
rainne, “is far from this goal.” 

Those who know her well say she 
comes close to living it. 
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A popular supervisor. 


Heads Department 


A woman who has good eyes yet 
learns Braille transcription so she can 
transcribe books for blind students or 
for a lending library is just the “second- 
mile” type you’d like in your industry, 
your company, and your department. 

That this kind is treasured is shown 
by the fact that Rita M. Loacker has 
climbed steadily in her company since 
she answered an ad in Chicago, Illi- 
nois, in 1943 for a statistical typist at 
The Pure Oil Company. 

She hadn’t had much training or 
experience at the time. A native Chi- 
cagoan, Rita had graduated from high 
school and a secretarial school and had 
gone to work as a statistical typist. She 
quit her job for a short stay in San 
Francisco and upon her return made 
the happy choice of Pure Oil. 

After four years she became assist- 
ant supervisor of the department and 
in 1950 Miss Loacker was made super- 
visor with an assistant and 21 girls in 
her department. 

Her recreation runs to books, phono- 
graph records, television, and movies. 
Soon she’ll have a Braille Certificate so 
she can help those less fortunate to 
share her enthusiasm for books. 

Fun-loving Rita has always been a 
practical joker, but she claims she was 
cured of that trait recently by an inci- 
dent in her office. When one of the men 
brought some work to her desk, she 
told him that none of the girls liked to 
do his work. “I don’t like it, either,” he 
replied. “Why don’t we just throw it 
away?” Rita tossed it in the wastebas- 
ket. Two weeks later when the gentle- 
man came around inquiring about his 
letters, Miss Loacker remembered 
that she’d never taken them out of the 
trash. “I'll never live it down!” she 
moans with a twinkle that’s suggestive 
she may be thinking up another prank 
to play. 

Rita Loacker leads a busy club life, 
too, because she works for those she 
belongs to. She is active in Women 
Junior Executives, Women’s Share in 
Public Service (an organization of won- 
en’s business and social clubs in Illinois) 
and of Desk and Derrick. i 
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Yomen at Work 





_ ready-made hangers 
and eliminators 
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‘a Drilling Contractor 
S$ 


ra Ida Harkleroad of Livermore Drill- 
Ill ing Company in Lubbock, Texas, de- 
scribes her duties as “just about every- 
thing that has to be done.” Few people 
could so capably handle such an overall 


16 years in oil business. 
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PERSONALS 





> Jerry Luboviski has been appointed 
manager of public relations and adver- 
tising, and Earl M. Welty, manager of 
press relations, Union Oil Company of 
California. Luboviski, formerly assistant 
to the vice president for public relations, 
will supervise company advertising, and 
reports to share owners and employees. 
Welty, formerly assistant to the vice presi- 
dent for public relations, will supervise 
contacts with editors and publishers, in 
addition to special assignments. 


> Harry S. Phillips, formerly of Madison, 
Wisconsin, has been assigned to the Oil 
Industry Information Committee of the 
American Petroleum Institute, New York- 
New Jersey district office in New York 
City. Phillips recently was separated from 
the U. S. Air Force as a first li>utenant. 

Robert T. Ross, of Haddonfield, New 
Jersey, was named to the Middle Atlantic 
district Office in Philadelphia, Pennsyl- 
vania. He has been assigned to help David 
Mcllivaine and Bates D. McClean. 

Kenneth R. Gurley, of Atlanta, Geor- 
gia, was named to the Southeastern dis- 
trict office in Atlanta. Gurley formerly 
was publicity director for Time, Inc., in 
Atlanta. He is a replacement, and is asso- 
ciat-d with A. Dunson Dunawav. 

Peter George Barkley, of Prairie Vil- 
lage, Kansas, has been named to the Mis- 
souri-lowa-Nebraska district office in Kan- 
sas City, Missouri. Also a replacement, he 
is assisting Richard Joyce in this district. 

John W. McDonald, of Evanston, IIli- 
nois, has joined Great Lakes district office 
in Chicago. He is assisting J. O. Hendrick- 
son and Joseph W. Miller in the Great 
Lakes area. 

Jack E. Robinson, of Dallas, Texas, to 
the Gulf-Southwest district office in Dal- 
las. A former employee of the East Texas 
Chamber of Commerce, he is working 
with William T. Lynde and Earl C. Grab- 
horn in his new position. 

A. C. Rose, Jr., of Emporia, Kansas, 
has gone to the Kansas-Oklahoma home 
district office in Tulsa. He is assigned to 
help James Kemm in this area. 


> William J. Carthaus, Tulsa, Oklahoma, 
was elected president and director of 
Great Northern Oil Company. Carthaus 
has resigned his present position as vice 
president, manufacturing and distribution, 
Deep Rock Oil Corporation, to assume 
his new duties. He will have headquarters 
in Saint Paul, Minnesota, where the prin- 
cipal office of Great Northern will be. 


> Archie H. J. Chadwick of Walnut 
Creek, California, has been promoted to 
assistant purchasing agent of Tide Water 
Associated Oil’s Western division. He suc- 
ceeds Alfred Urry of San Francisco, who 
is retiring after more than 40 years of 
service with Tide Water. The new assistant 
purchasing agent will make his headquar- 
ters in San Francisco and report directly 
to George M. Dixon, who is the com- 
pany’s Western purchasing agent. 


> Millard B. Saul has been named Ohio 
Oil Company’s New York City repre- 
sentative. Saul succeeds C. F. Stubbe who 
has been assigned to the general office at 
Findlay, Ohio, as supervisor of the bank- 
ing department and as an_ assistant 
treasurer. An employee of Ohio Oil since 
1940, Saul was formerly public relations 
department field representative. 
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M. W. Boyer 


E. H. Collins 


> Marion W. Boyer has been elected 
executive vice president and Edwin H. 
Collins as vice president of Esso Stand- 
ard Oil Company. 

Boyer, who has been with the com- 
pany for 25 years, has been a vice presi- 
dent, director, and member of the execu- 
tive committee. He recently returned to 
the company after serving for three years 
as general manager of the U. S. Atomic 
Energy Commission. Collins has been a 
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O. V. Tracy G. W. Poorman 
director and member of the executive 
committee since 1949. 

Osgood V. Tracy and Glenn W. Poor. 
man were elected directors. 

Tracy, general manager of the chemical 
products department, has for more than 
20 years been engaged in the commer- 
cial development of chemicals from petro- 
leum with the company. Poorman, gen- 
eral manager of the supply department, 
joined the company in 1932. 





> Gentry Lee, vice president and general 
counsel of Cities Service Oil Company, 
has been named chairman of the oil com- 
mittee of the Section of Mineral Law, 
American Bar Association, for 1954. The 
Oil Committee is composed of 49 attor- 
neys from _ petroleum-producing states 
and Washington, D. C. 


> Francis W. Steckmest, personnel direc- 
tor of the Shell Development Company 
research center at Emeryville, California, 
has been appointed manager of the em- 
ployee publications department of Shell 
Oil Company in New York. Streckmest is 
a graduate of the University of California. 
He joined Shell in 1947. 


>» Charles A. Morrill has been promoted 
to director of claims division of Conti- 
nental Oil Company legal department. He 
succeeds Robert P. Looney, who has re- 
tired. He joined Conoco in 1936. 


i 


>» John Paul Jackson has been named gen- 
eral counsel of Byrd Oil Corporation, 
Dallas, Texas. Jackson is a former special 
assistant attorney general in the Depart- 
ment of Justice tax division. 


>» Mark H. Milam has been appointed 
manager of industrial relations for the 
General Petroleum Corporation refinery 
at Ferndale, Washington. M. T. Hamilton 
has been appointed safety superintendent 
of the maufacturing department, the post 
formerly held by Milam. 

Milam is a veteran of 24 years service 
with General Petroleum. Until 1947, when 
he became safety superintendent, he was 
in gasoline plant and refinery operations. 

Hamilton has been fire and safety super- 
visor of General Petroleum’s Torrance re- 
finery since 1950 and has been in fire pro- 
tection work since 1946. He joined Gen- 
eral Petroleum in 1938. 





Los Angeles Nomads officers for 1954 were elected at recent meeting of the group. 
Above are incoming and outgoing officers. Seated, Harry Hester, McCullough Tool, 
secretary, 1954; Joe Schlarb, Chiksan, vice president, 1954 (sergeant-at-arms, 1953); 
John Flanagan, Johnston Testers, president, 1954 (vice president, 1953); Ox Morgat, 
Falcon Products, sergeant-at-arms, 1954 (deputy sergeant-at-arms, 1953); Leo Cypher, 
Baash-Ross, treasurer, 1954 (assistant treasurer, 1953). Standing: Vern Mitchell, 
Security Engineering, assistant secretary, 1953; Earl Atkins, Emsco, assistant secretary, 
1954; Jim Hughes, Lane-Wells, 1953 president and regent, 1954; Bob Gaylord, Wagner 
Morehouse, deputy sergeant-at-arms, 1954. Not shown, Bill Sargent, Sargent Engineer 
ing, secretary, 1953; Bob Craig, National Supply, treasurer, 1953 (in the Middle East); 
Jerry Engstrand, regent, 1953; Bill Wilson, Web Wilson, regent, 1954; Earl Tavan, Ken 


Corporation, assistant treasurer, 1954 (in Venezuela). 


THE PETROLEUM ENGINEER, March, 1954 







edito 
publ 
Engi 
get | 
Page 
“Ple: 
post 
to in 
pany 
You 
neer 
to yc 








——— 


> Rex ¢ 
Pacific | 
manage 
sel has « 
ice with 


time nu 
Louis, 
served 
eral ma 
Canada 
He r 
as area 
after ne 


> John 
has bee 
sentativ 
tion dey 
newspa 
Compa 
Seven y 
tion Ni 

Walt 
Sun Pr 
editor. 
assistan 


> Arth 
joined 
Standa 
cago, | 
Officer 
for De 
in the « 
lic rele 
Oil’s S 
assistar 


THE P 





man 
ecutive 
, Poor. 


emical 
e than 
ymmer- 
| petro- 
n, gen- 
tment, 


——————__. 


ed gen- 
ration, 
special 
Depart: 


pointed 
for the 
‘efinery 
amilton 
tendent 


he post 


service 
], when 
he was 
rations. 
/ super- 
ince re- 
ire pro- 
d Gen- 





h Tool, 
1953); 
Aorga, 
Cypher, 
litchell, 


cretary, 
Vagner- 
igineer- 
e East); 
an, Ken 


, 1954 





— 


ANNUAL INDEX 
for 


1953 
The Petroleum Engineer 


Do you want a complete 
editorial index of all articles 
published by The Petroleum 
Engineer in 1953? You can 
get one free by turning to 
Page E-63-64 and putting 
“Please Send Index” on the 
postpaid card. Don’t forget 
to include your name, com- 
pany, position, and address. 
Your 1953 Petroleum Engi- 
neer index will be returned 
to you free of charge. 














» Rex C. Hensel has assumed the position 
Pacific Coast area purchasing and stores 
manager for the Shell Oil Company. Hen- 
sel has completed almost 25 years of serv- 
ice with the company, filling during that 





R. C. Hensel 


time numerous purchasing positions in St. 
Louis, Tulsa, and New York. He also 
served approximately 142 years as gen- 
eral manager—purchasing for Shell Oil of 
Canada, Ltd. 

He replaced A. E. Collins who retired 
as area purchasing and stores manager 
after nearly 42 years of service. 


> John Sidney Smith of Dallas, Texas, 
has been named the public relations repre- 
sentative for Sun Oil Company’s produc- 
tion department. Smith, well known Texas 
Newspaperman before joining Sun Oil 
Company, has been editor for the last 
seven years of the company’s Sun Produc- 
tion News, publication for oil field men. 

Walter M. Sanford, assistant editor of 
Sun Production News, succeeds Smith as 
editor. Robert J. Wright becomes the new 
assistant editor. 


> Arthur Kuhl and Rey Gremp, Jr., have 
joined the public relations department of 
Standard Oil Company (Indiana) in Chi- 
caeo. Kuhl, former public information 
officer of the Petroleum Administration 
for Defense, has become writer-specialist 
in the department. Gremp, who was pub- 
lic relations representative for Standard 
Oil's St. Louis division, is Standard’s new 
assistant in public relations. 
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>» George M. Dixon has returned to serv- 
ice with Tide Water Associated Oil Com- 
pany, and will be assigned to the position 
of purchasing agent of the company’s 
Western division. He will succeed A. P. 
MacKillop, who is retiring after comple- 
tion of more than 44 years of service with 
the company. Dixon was granted a leave 
of absence in April, 1950 to serve as man- 
ager of the San Francisco Airport. 


> James G. Stevens has resigned as execu- 
tive vice president and treasurer of Doug- 
las Oil Company of California and will 
be succeeded as executive vice president 
by George T. Goggin, now general coun- 
sel and a director. Stevens will become 
president of Preco, Inc. 

Goggin has been a director of Douglas 
Oil since the company was organized in 
its present form in 1946, and has served 





Personals 


as general counsel for five years. His law 
partner, Robert L. Tollefsen, will become 
general counsel. 


> W. R. Huber has been named general 
manager of public relations for Gulf Oil 
Corporation. Huber joined Gulf in 1935 
as manager of advertising and sales pro 
motion, continuing in this position until 
1949 when he was made general manage! 
of retail marketing. 


>» Joe B. Hudson, for the past year act 
ing area geologist for Humble Oil and 
Refining Company, has been elected vice 
president of Monterey Oil Company in 
charge of exploration and production op 
erations. Hudson is a graduate of Okla 
homa University. He began work with 
Humble in 1934, and shortly thereafte: 
was loaned to Lago Petroleum Company 








Truck Rig 


Houston, Tex. 


Pipe Testing on Location with 
WISCONSIN-Poweredk 


This ingeniously designed rig, powered by a model 
VF4- V-type 4-cylinder Wisconsin, makes pressure ex- 
aminations of casing and tubing on location in the 
field. Pipe Tester unit is built by McFarland Mfg. Co., 


Wisconsin Engines predominate in the oil field be- ss 
cause they deliver the most dependability with the 
least servicing, a fact recognized by oil men every- 
where. Such features as never-failing tapered roller 
bearings at both ends of the crankshaft are partly 
responsible for such performance. Some of the other 
outstanding features are foolproof air-cooling in all 
weather and an easily-serviced OUTSIDE magneto 









= 
4-cycle Single Cylinder 
3 to 9 hp. 


TO FIT THE 
MACHINE 











WISCONSIN MOTOR 


Corporation 
MILWAUKEE 46, WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


with impulse coupling for quickest any- 
weather starts...all contributing to fin- 
est performance, lowest operating costs. 


4-cycle single-cylinder, 2-cylinder and 
V-type 4-cylinder models, 3 to 36 hp. 
All Wisconsin Engines can be equipped, 
at nominal cost, to operate on casing- 
head gas, butane, propane or kero- 
sene, utilizing the most readily avail- 
able and economical fuels. 





2-cylinder 
7 to 15 hp. 





V-type 4-cylinder 


15 to 36 hp. 





WRITE TO HARLEY SALES CO. 
619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
SOS SOUTH MAIN ST., WICHITA, KANSAS 


OL FIELD DISTRIBUTORS FOR WISCONSIN 


To obtain more information on products advertised see page E-63 


ENGINES AND ALL TYPES OF UTILITY UNITS. 
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THE “Blind Pass,” one of the largest drill- 
ing barges in the world, is serviced by 
Nugent Lubricating Oil Filters. Owned by 
Richardson & Bass, the rig is powered by 
five Superior PTDSG-8 super-charged 
dual fuel Diesel drilling engines deliver- 
ing a total of 3350 H.P. To protect this 
power supply, each of the engines is 
equipped with a Nugent Filter to re- 
move even the smallest dirt and carbon 
particles from the lubricating oil. 


By actual test, Nugent Filters remove 
99.8% of harmful impurities that get into 
lubricating oil. Particles as small as a few 
microns are removed before they get in- 
side the engine where they would accel- 
erate wear and shorten engine life. This is 
the kind of filtering that really pays for 
itself in oil saved, prolonged engine life 
and dependability. 


Nugent oil filters have 20% more filter- 
ing area than filters of equal size. Simple 
piping makes them easy to install. Re- 
charges are inexpensive and easy to re- 
place. Nugent fuel and lubricating oil 
filters are available in a complete range 
of sizes and types to meet every need. 
Write for full details. 





3350 H.P. Drilling ja Barge 
Serviced: by \ 
AFILTERS 


Sch 
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: A Nugent Lubrication 
Oil Filter of the type used on 
the drilling barge, “Bli 


& Co., Inc. 









To obtain more information on products advertised see page E-63 


















































DEATHS... 


» Roy E. Anderson, oil producer of 
Shreveport, Louisiana, died recently on g 
business trip to Mobile, Alabama. Be. 
fore becoming an independent Producer, 
Anderson was with The Texas Company. 


» George F. Olsen, retired director of 
General Petroleum Corporation, Los Ap. 
geles, died February 9, after a two-month 
illness. Olsen joined General Petroleum 
as an engineer in 1925 after having bzep 
a refinery manager with other oil firms. 
He became manager of laboratories jp 
1932 and a member of the board of direc. 
tors in 1943. He retired in 1945, but cop. 
tinued to serve as a consultant for several 
years thereafter. 


> Dan Olire, veteran Mission Manufac. 
turing Company salesman, died Febrp. 
ary 14 in Houston. Ollre, one of the best 
known oilfield salesmen in the Southwest. 
had been with Mission Manufacturing 
Company for 24 years. For the past few 
years he had worked out of the Houston 
office. The 56-year-old salesman was for. 
merly manager of the Mission softball 
team. 


>» Nathaniel G. Guiberson, founder, vice 
president, and director of Guiberson Cor- 
poration died February 15 at his home in 
Dallas, Texas. Guiberson and his brothers 
S. A., Jr., and W. R., Los Angeles, Cali- 
fornia, founded Guiberson Corporation in 
1919, and since that time he has been 
active in company affairs. He began his 
oil career as a tool dresser, spending many 
years traveling in South America as oil 
field equipment salesman. 


> Hugh (Spike) Leonard, executive vice 
president of Halliburton Oil Well Cement- 
ing Company, died January 29 of a heart 
attack at Chickasha, Oklahoma. 








- CLASSIFIED. 








DUDE RANCH 


Beautifully located in mountains 
40 miles from Santa Fe, New 
Mexico. 214 Acres. Strictly mod- 
ern cabins. Pecos River offering 
finest trout fishing runs through 
ranch. Cash price $150,000. Excel- 
lent for Club or vacation place for 
executives. Write owner: Ralph B. 
Innis, 1003 Walnut Building Kan- 
sas City, Missouri. 











FOR SALE 
COMPLETE COMPRESSOR STATION 


Two 600 H.P. Type L. V.G. Inger- 
soll-Rand gas engines with high 
pressure compressors. Engines and 
a complete including 

Parkersburg Building. Located 
twenty miles from Houston. Con- 
tact Petroleum Management Com- 
pany, 565 San Jacinto Building, 
Houston, Texas. Phone: Chartet 
4781. 








———— 









THE PETROLEUM ENGINEER, March, 1954 









| 


|| 


—— 


ek PUIAIICARNID 1B. [INCLUDING TRAVELLING BLOCK ASSEMBLY} 












P 425.217.13 
Tue PETROLEUM ENGINEER'S ConTINUOUS TABLES INSTALLMENT No. 199 Sheet 4 


a 


= wn 






























es 





cer of 
ly ona 


na. Be. 
Oducer, | 
Mpany, 


ctor of 
OS An- 
-Month 
troleum 
12 been 
I firms, 
ries jn 
f direc. 
ut con- 
Several 


anufac. 
Febru. 
he best 
ithwest, 
Cturing 
ast few 
Touston 
vas for- 
softball | 





HOOK LOAD IN THOUSAND LB. [INCLUDING TRAVELLING BLOCK ASSEMBLY) 
DERRICK LOAD IN 1000 LB. 


er, Vice 
on Cor- 





0 100. 200 300 400 500 600 
o— in - 2 &ehmUmUeUDFlUDS HOOK LOAD IN 1000 LB. 
een 


hi FAST LINE LOAD IN THOUSAND LB (INCLUDING TRAVELLING BLOCK ASSEMBLY) 
gan his : 


i i Fig. 2—Hook load vs derrick load. 
g man Fig. 1—Fast line load vs. hook load. g 
L as ol ’ (Based on dead load only.) (Based on dead load only.) 


500 





450 








—FIBER CORE 
==IWRC 
“FIBER CORE 400 


=—IWRC 





tains 
New 
mod- 
ering | 
ough 
“xcel- 
-e for 
ph B. 
Kan- 


== FIBER CORE 
ome TWRC 


ll 


HOOK LOAD IN THOUSAND LB. (INCLUDING TRAVELLING BLOCK ASSEMBLY) 


HOOK LOAD IN THOUSAND LB. [INCLUDING TRAVELLING BLOCK ASSEMBLY) 


HOOK LOAD IN THOUSAND LB. (INCLUDING TRAVELLING BLOCK ASSEMBLY) 





nger- 

high | : ©. @ 5 6 
2 3 4 5 6 2 3 4 5 6 

s and | FACTOR OF SAFETY FACTOR OF SAFETY FACTOR OF SAFETY 


ding | Fig. 3—Hook load vs. factor of Fig. 4-—-Hook load vs. factor of Fig. 5—Hook load vs. factor of 
cated | safety. 1” 6x19 Seale improved plow safety. 144” 6x19 Seale improved plow safety. 114” 6x19 Seale improved plow 
Con- 0 steel, IWRC and fiber core. steel, IWRC and fiber core. — IWRC and fiber core. 


Com- 
ding, 


lartert 


















Courtesy of Wickwire Rope, The Colorado Fuel and Iron Corporation 
























(> ee es cee eee ees ees ee ee ec es ee ee ee ee es ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee a ES SS 


THE PETROLEUM ENGINEER, March, 1954 Cut out and add to your Continuous Tables file. 







“Apply Directly Over Sound 
Rusted Surfaces 


Just scrape and wirebrush 
to remove rust scale and 
loose particles — then 
brush Rust-Oleum 769 
Damp-Proof Red Primer 
\ directly over sound rusted 
pisurtace. 









Practical Answer to Your 
Rust-Producing Conditions 


LRN YY// 


~~ =, 


Rust-Oleum resists rain, snow, heat, fumes, 
sun, salt water, and chemicals. So easy 
to use by brush, dip, or spray that one 
man often does the work of two. 








RUST! 
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RUST-OLEUM 
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SHCSSSSSSSSSSSSSSSSSSSSSSASSSHOSSSSSSSHESSSSSSSHSSSSSSSSSSHSSSSSSSHSSESSSOSSHSSESS 


RUST-OLEUM 


To obtain more information on products advertised see page E-63 





Lasts Longer Applied 
Directly Over Rust 


Sandblasting, chemical 
pre-cleaning and other 
costly preparation meth- 
ods are not usually re- 
quired. Rust-Oleum 
penetrates the rust to 
bare metal, incorporat- 
ing the rust particles 
into the coating. 


Many Colors, Including 
Aluminum, and White 


Rust-Oleum finish 
coatings incorporate 
the same basic rust- 
inhibiting vehicle as 
Rust-Oleum 769 
Damp-Proof Red 
Primer. They provide 
double protection and 


LES 
enable you to. beau- 
tify as you protect. __ Z 
SOCSOCHCHESSSOSSHOSOCHSEHEEEEE 


An Exclusive Formula 


Rust-Oleum is distinctive as your fin- 
gerprint. It incorporates a specially- 
processed fish oil 
vehicle that dries, is 
odor-free, and is 
formulated in many 
colors. Specify 
Rust-Oleum — accept 
no substitutes. 





\ 


= 
—_ 


Proved Throughout Industry for 





Indoors and out, Rust-Oleum has proved its 
capacity to stop rust! Rust-Oleum can do 
the same for your tanks, metal sash, stacks, 
girders, roofs, buildings, machinery, pipes, 
etc. 









There Is Only One 
Rust-Oleum 


SSCCVSSHSSSSSEOSSSSSSSSHSSSSCSCSHEEEHSSHEHSHESEEEOHEESEES 


ATTACH TO YOUR LETTERHEAD— MAIL TODAY! 


RUST-OLEUM CORPORATION 

2552 Oakton Street, Evanston, Illinois 
[] Have a Qualified Representative Call 
(] Free’Survey 
(CJ Complete Literature 
(J Nearest Source of Supply 


ey 
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SAFETY FACTOR VS. DEPTH 


1-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL FIBER CORE. BREAKING STRENGTH =41.8 TONS 
SAFETY FACTORS WITH 414-IN., 16.6-LBS. DRILL PIPE 












































6 LINES 8 LINES 10 LINES 
WEIGHT | TRAVEL- 
DRILL ING TOTAL’ FAST FAST FAST 
DEPTH, | PIPE IN BLOCK HOOK LINE |FACTOR| LINE /|FACTOR/] LINE’ /(|FACTOR 
FT. MUD, ASSEM- LOAD, LOAD, OF LOAD, OF LOAD, OF 
LBS. BLY, LBS. LBS. LBS. SAFETY LBS. SAFETY LBS. SAFETY 
1,000 15,000 15,000 30,000 5,730 14.59 4,460 18.74 3.710 22.53 
2,000 30,000 15,000 45,000 8,600 9.72 6,700 12.48 5,550 15.06 
3,000 45,000 15,000 60,000 11,450 7.30 8,920 9.37 7,400 11.30 
4,000 60,000 15,000 75,000 14,350 5.82 11,150 7.50 9,250 9.04 
5,000 75,000 15,000 90,000 17,200 4.86 13,400 6.24 11,100 7.53 
6,000 90,000 15,000 105,000 20,000 4.18 15,650 5.34 13,000 6.43 
7,000 | 105,000 15,000 120,000 22,900 3.65 17,800 4.70 14,800 5.65 
8,000 | 120,000 15,000 135,000 25,800 3.24 20,100 4.16 16,700 5.01 
9,000 | 135,000 15,000 150,000 28,600 2.92 22,300 $3.75 18,500 4.52 
10,000 | 150,000 15,000 165,000 31,500 2.65 24,500 3.41 20,400 4.10 
11,000 | 165,000 15,000 180,000 34,400 2.43 | 26,800 3.12 |- 22,200 3.77 
12 000 - | 180,000 15,000 195,000 37,200 2.25 29,000°- 2.88 24,100 3.47 


1-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL IWRC. BREAKING STRENGTH =44.9 TONS 
SAFETY FACTORS WITH 414-IN., 16.6-LBS. DRILL PIPE 






































6 LINES 8 LINES 10 LINES 
WEIGHT | TRAVEL- 
DRILL ING TOTAL FAST FAST FAST ie 
DEPTH, | PIPE IN BLOCK HOOK LINE FACTOR LINE FACTOR LINE ACTOR 
FT. MUD, ASSEM- LOAD, LOAD, OF LOAD, OF LOAD, OF 
LBS. BLY, LBS. LBS. LBS. SAFETY LBS. SAFETY LBS. SAFETY 
1,000 15,000 15,000 30,000 5,730 15.7 4,460 20.0 3,710 24.2 
2,000 30,000 15,000 45,000 8,600 10.5 6,700 | 13.4 5,550 16.3 
3,000 45,000 15,000 60,000 11,450 7.8 8,920 10.1 7,400 12.2 
4,000 60,000 15,000 75,000 14,350 6.25 11,150 8.05 9,250 9.72 
5,000 75,000 15,000 90,000 17,200 5.2 13,400 6.72 11,100 8.1 
6,000 90,000 15,000 105 ,000 20,000 4.5 15,650 5.75 13,000 6.92 
7,000 | 105,000 15,000 120,000 22,900 3.9 17,800 5.05 14,800 6.07 
8,000 | 120,000 15,000 135,000 25,800 3.48 20,100 4.47 16,700 5.38 
9,000 | 135,000 15,000 150,000 28,600 3.15 22,300 4.05 18,500 4.85 
10,000 | 150,000 15,000 165 ,000 31,500 2.85 24,500 3.67 20,400 4.4 
11,000 | 165,000 15,000 180,000 34,400 2.61 26,800 3.35 22,200 4.05 
12,000 | 180,000 15,000 195,000 37,200 2.41 29,000 3.1 24,100 3.73 


























Courtesy of Wickwire Rope, The Colorado Fuel and Iron Corporation 
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To the thousands of miles’ of 
~-Youngstown Electric Weld Line 

Pipe now in ‘service, 1954 will 

see continuous additions.’ This 

dependable pipe is now ade- | 
_ quately available to meet the.” 
~ needs of the oil and gas industry:~ 


Electric Weld 
LINE PIPE 


| Uniformly satisfactory 
| in service because— 


Long lengths save 
time and trouble 


Weldability is 


outstanding 
It bends readily 


Line up character- 
istics are excellent 


ive 
@, 
pe 
a 


oo lO " a 8 us Se - Re eos : eee se a 
THE YOUNGSTOWN SHEET AND TUBE COMPANY cries Sis ind Scby Stee 
General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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| SAFETY FACTOR VS. DEPTH 


14-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL FIBER CORE. BREAKING STRENGTH =52.6 TONS. 
SAFETY FACTORS WITH 4)4-IN., 16.6-LBS. DRILL PIPE 





6 LINES 8 LINES 10 LINES 
WEIGHT | TRAVEL- 
DRILL ING TOTAL | FAST FAST FAST 
DEPTH, | PIPE IN BLOCK HOOK LINE FACTOR LINE FACTOR LINE FACTOR 
FT. MUD, ASSEM- LOAD, LOAD, OF LOAD, OF LOAD, OF 
LBS. BLY, LBS. LBS. LBS. SAFETY LBS. SAFETY LBS. SAFETY 











1,000 15,000 20,000 35,000 6,680 15.75 5,200 20.23 4,320 24.35 
2,000 30,000 20,000 50,000 9,550 11.01 7,440 14.14 6,170 17.05 
3,000 45 ,000 20,000 65,000 12,400 8.48 9,680 10.87 8,050 13.07 
4,000 60,000 20,000 80,000 15,300 6.88 11,900 8.84 9,900 10.63 
5,000 75,000 20,000 95 ,000 18,100 5.81 14,100 7.46 11,700 8.99 
6,000 90,000 20,000 110,000 21,000 5.01 16,400 6.41 13,600 7.73 
7,000 | 105,000 20,000 125,000 23,900 4.40 18,600 5.66 15,400 6.83 
8,000 | 120,000 20,000 140,000 26,700 3.94 20,800 5.06 17,300 6.08 
9,000 | 135,000 20,000 155,000 29 600 3.55 23,000 4.57 19,100 5.51 
10,000 | 150,000 20,000 170,000 32,500 3.24 25,300 4.16 21,000 5.01 
11,000 | 165,000 20,000 185,000 35,400 2.97 27,500 | 3.82 22,800 4.61 
12,000 | 180,000 20,000 200,000 38,200 2.75 29,700 3.54 24,700 4.26 
13,000 | 195,000 20,000 215,000 41,000 2.56 32,000 3.29 26,600 3.95 
14,000 | 210,000 20,000 230,000 44,000 2.39 34,200 3.08 28 ,400 3.70 
15,000 | 225,000 20,000 245,000 46,800 2.25 36,400 2.89 30,300 3.47 












































1%-IN. DIAMETER 6 X 19 SEALE IMPROVED PLOW STEEL IWRC. BREAKING STRENGTH =56.5 TONS. 
SAFETY FACTORS WITH 41!4-IN., 16.6-LBS. DRILL PIPE 





6 LINES 8 LINES 10 LINES 
WEIGHT | TRAVEL- 
DRILL ING TOTAL FAST FAST FAST 
DEPTH, | PIPEIN | BLOCK HOOK LINE FACTOR LINE FACTOR LINE FACTOR 

FT. MUD, ASSEM- LOAD, LOAD, OF LOAD, OF LOAD, OF 
LBS. BLY, LBS. LBS. LBS. SAFETY LBS. AFETY LBS. SAFETY 








1,000 15,000 20,000 35,000 6,680 16.9 5,200 21.7 4,320 26.2 
2,000 30,000 20,000 50,000 9,550 11.3 7,440 15.2 6,170 18.3 
3,000 45,000 20,000 65 ,000 12,400 9.1 9,680 11.7 8,050 14.0 
4,000 60,000 20,000 80,000 15,300 7.4 11,900 9.5 9,900 11.4 
5,000 75,000 20,000 95 ,000 18,100 6.25 14,100 8.0 11,700 9.65 
6,000 90,000 20,000 110,000 21,000 5.38 16,400 6.9 13 ,600 8.3 
7,000 | 105,000 20,000 125,000 23,900 4.73 18,600 6.07 15,400 7.35 
8,000 | 120,000 20,000 140,000 26,700 4.24 20,800 5.44 17,300 6.53 
9,000 | 135,000 20,000 155,000 29 ,600 3.82 23,000 4.92 19,100 5.92 
10,000 | 150,000 20,000 170,000 32,500 3.48 25,300 4.47 21,000 5.38 
11,000 | 165,000 20,000 185,000 35,400 3.20 27,500 4.12 22,800 4.95 
12,000 | 180,000 20,000 200,000 38,200 2.96 29,700 3.80 24,700 4.57 
13,000 | 195,000 20,000 215,000 41,000 2.75 32,000 3.53 26,600 4.24 
14,000 | 210,000 20,000 230,000 44,000 2.56 34,200 3.30 28,400 3.98 
15,000 | 225,000 20,000 245,000 46,800 2.41 36,400 3.10 30,300 3.73 


















































Courtesy of Wickwire Rope, The Colorado Fuel and Iron Corporation 


























FOR ACCURATE 
POSITIVE VALVE 
POSITIONING 


FEATURES 


@ AVAILABLE WITH OR WITH- 
OUT BY-PASS 


@ USABLE AS REMOTE POSI- 
TION INDICATOR 


@ FOR DIRECT OR REVERSE 
ACTION VALVES 


@ COMPACT — SIMPLE 
RUGGED 

@ 5 YEARS FIELD SERVICE 

@ EASILY ADJUSTABLE 

@ FORCE BALANCE TYPE OF 
POSITIONER 


TECHNICAL DATA 


iis FISHER ee 


eS aa _tyPe 3500 


INSTRUMENT PRESSURE SENSITIVITY 
CONTROLLING PRESSURE CHANGE NEEDED TO 007 LB 
PRODUCE 2 LBS TO 15 LBS. TO DIAPHRAGM 


————eE 


STEM MOVEMENT SENSITIVITY 

AMOUNT STEM CHANGE TO |__|? TRAVEL 00037 = 
PRODUCE 2 18S. 10 15 18s. | 

TO DIAPHRAGM 


“TRAVEL 0015 AVE 


TRAV 


144°) | a. 12 — 1.2 SEC 
TIME IN SECONDS 14 42 TO 48 SEC 


FOR FULL TRAVEL 2 72 SPC TO 96 SEC 
2 105 TO 126 SEC 





ERROR IN POSITION AT . eo 000 
9 LBS. CONTROLLER PRESSURE TRAVEL 0001" AVE 


EFFECT .—” .” TRAVEL 
AIR SUPPLY PRESSURE 


|] 0.1 LB PER 5 LB CHANGE | 
TRAVEL 011B PER 5 LB. CHANGE 





CHARACTERISTICS 

CONTROLLED P VS DIAPHRAGM P UN 
—- STABLE 
COMMENTS ADJUSTMENTS 
ALL EASY AND SIMPLE 


AIR CONSUMPTION NORMAL 














15.0 CU FT/HR 


9 LBS. DIAPHRAGM PRESSURE 


—e 


FOR COMPLETE DETAILS WRITE FOR BULLETIN E-3500 


LEADS THE INDUSTRY IN RESEARCH FOR BETTER PRESSURE CONTROL 


To obtain more information on products advertised see page E-63 








FISHER 


GOVERNOR COMPANY 
tela talelitioh cam oh ae! I 4 
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kilogram inches 











Compiled by Steven Gerolde, Gulf Oil Corporation 





THE PETROLEUM ENGINEER’s ConTINUOUS TABLES INSTALLMENT No. 199 Sheet 1 
UNIVERSAL CONVERSION FACTORS 
BTU (60° F) = 9,335.671800...,........ pound inches | 
5 a eee foot poundals 42,346.496772........... hektogram inches 
MP wdc ncci dermaves inch poundals 423,464 .96772........... dekagram inches 
cf 3. foot pounds 149,371 .34136........... ounce inches 
-9,335.67120............. inch pounds 4,234,650................ gram inches 
0.00027776.............. ton (short) calories Se decigram inches 
2 | SRR ners aa kilogram calories 423,464,968..............  centigram inches 
0.55552. pound calories Ce) milligram inches 
WE siiitaes caiaders hektogram calories fj ae ton decimeters 
eee dekagram calories | 2 kilogram decimeters 
= a en pacer ounce calories pe | ee pound decimeters 
Be MN iio5s 0 COR oak gram calories CO Ee hektogram decimeters 
| Ra a decigram calories ee dekagram decimeters 
Meh Se sas centigram calories Se ounce decimeters 
Bee crccis. cate we miligram calories 1,075,600................ gram decimeters 
0.000012201.... kilowatt days 10,756,000............... decigram decimeters 
0.00029283.............. kilowatt hours 107,569,000..............  centigram decimeters 
I ol oc tence kilowatt minutes Bic i milligram decimeters 
2 ae cee kilowatt seconds 11.856.................. ton centimeters 
OMEN 35. ks eA eke se watt days a kilogram centimeters 
DI ontrack watt hours 23,712.678...... Picea pound centimeters 
eee watt minutes Po ee ae hektogram centimeters 
1,054.6. watt seconds 1,075,600................ dekagram centimeters 
0.11856 ton meters S70a0e O88... 5......... ounce centimeters 
oe ae kilogram meters (ici gram centimeters 
237 .12678........ pound meters 107,560,000.............. decigram centimeters 
ls ee hektogram meters 1,075,600,000............ centigram centimeters 
0 ee dekagram meters 10,756,000,000........... milligram centimeters 
| + ounce meters 118.56.................. ton millimeters 
a bey Wissen ty'sve gram meters ee kilogram millimeters 
1,075,600 decigram meters pk 8 eee pound millimeters 
10,756,000..... . centigram meters eo hektogram millimeters 
pk | a milligram meters 10,756,000............... dekagram millimeters 
he ton hektometers 3,794,028.48............. ounce millimeters 
Wis Hann ccaes sce od kilogram hektometers 107,560,000.............. gram millimeters 
| IRE em Se pound hektometers 1,075,600,000............ decigram millimeters 
PREM o kG oh cixotss hektogram hektometers 10,756,000,000........... centigram millimeters 
cit ls vee dekagram hektometers 107,560,000,000.......... milligram millimeters 
ae eae aelpatpatardnae ounce hektometers (AD oS kiloliter-atomospheres 
ee eee gram hektometers DT ss ndiesckuens hektoliter-atmospheres 
MI ssa Sas ciotaioren piers decigram hektometers 1.040277 ..... dekaliter-atmospheres 
Co centigram hektometers NO ice 5 4 cose a tarare's liter-atmospheres 
1,075,600....... milligram hektometers Noo sce o bacwnccee deciliter-atmospheres 
| eee ton dekameters DG coset ine scien centiliter-atmospheres 
aos hs siccdag.oiscs kilogram dekameters [1k |: Shh ee rank milliliter-atmospheres 
 ) [ae pound dekameters 0 .0000000000104104...... cubic kilometer-atmospheres 
1 eee hektogram dekameters 0.0000000104104 cubic hektometer-atmospheres 
7 Se ane dekagram dekameters 0.000010410............. cubic dekameter-atmospheres 
ae ounce dekameters 5. Saini cubic meter-atmospheres 
| eee eee gram dekameters te cubic feet-atmospheres 
DIE se = goes tse ores dee decigram dekameters LW oh |! nn cubic inch-atmospheres 
| en centigram dekameters |: eh a le cubic decimeter-atmospheres 
10,756,000...... milligram dekameters 10,400. S500... 55.005. 0s cubic centimeter-atmospheres 
a ton feet [L.A cubic millimeter-atmospheres 
352 .887473.............. kilogram feet MR cxverisecs :++ Joules 
bi. . eet rps pound feet Sa a ae cheval-vapeur hours 
3008. O00781..........55 hektogram feet UE) horsepower days 
35,288.747308........... dekagram feet 0.00039292.............. horsepower hours 
12,447.611780........... ounce feet ees horsepower minutes 
352,887 .473080.......... gram feet ne horsepower seconds 
oe decigram feet 0.0000685............... pounds of carbon oxidized with per- 
35,288,747............... centigram feet fect efficiency 
352,887,473.............. milligram feet DS 5 ccssicteiesars snes pounds of water evaporated from 
NI axis o a5 0s g's ton inches and at 212° F. 

















































































Bump 
that 
assures 
positive 
results 


When fire strikes, seconds 
count...your fire extin- 
guishers must be the right 
type and function properly 
from the very start... failure 
means serious losses. 


The growing popularity of the highly effective pow- 
dered dry chemical fire extinguishing agent may be 
hampered by a drawback...settling or packing can 
occur after a lapse of time. However, with C-O-TWO 
Dry Chemical Type Fire Extinguishers there’s no 
chance of this happening. 

The exclusive inverting and bumping design of 
C-O-TWO Dry Chemical Type Fire Extinguishers pro- 
vides mechanical breakage of the dry chemical by 
shifting its position in the cylinder. This outstanding 
mechanical breakage, plus continuous inert gas pres- 
sured agitation or fluffing of the skillfully blended free 
flowing dry chemical, guarantee lasting, foolproof fire 
protection. 

No other brand on the market today gives you this 
extra margin for positive results. Inverting and bump- 





MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Dry Chemical Type Fire Extinguishers 
Built-in High Pressure and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Built-in Smoke and Heat Fire Detecting Systems 
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ing is only one of many unique design advantages that 
make C-O-TWO Dry Chemical Type Fire Extin- 
guishers your best buy for killing flammable liquid 
and electrical fires, as well as surface fires involving 
ordinary combustible materials. 

With C-O-TWO Dry Chemical Type Fire Extin- 
guishers the heat-shielding dry chemical is a non-con- 
ducting, non-abrasive, non-toxic, finely pulverized 
powder compound... blankets fire instantly. Sizes 
range all the way from 4 to 150 pounds capacity... 
all fully approved by the Underwriters’ Laboratories, 
Inc., Factory Mutual Laboratories and Government 
Bureaus. 

Act now for complete free information on these top 
quality, sure-acting fire extinguishers. Remember fire 
doesn’t wait ... get the facts today! 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 ¢ NEW JERSEY 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. * TORONTO 8 * ONTARIO 


Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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THE PETROLEUM ENGINEER’s ConTINUOUS TABLES 


INSTALLMENT No. 199 
































UNIVERSAL CONVERSION FACTORS 














BTU (60° F.) PER DAY = 


| ese. le 
| tn re 


17.3820. 
0) 2897 
7.97205... 


Co ee 
Oem Bey betekseats 
URS 
S.A he 
A. _. SAAS 
I 
().0000029164............ 


Ji. 
~ MEI Soa Sas cers 
i, a eee ees 
i, See 
io | 
Lore 
ie 
O.0Q0255276. ... 5c... 


().0000042546..... 


0.000016148............. 


0.000016372.......... 


0.000012201............. 
| a 
2. 
i er a 


| ae 
O.CiZa1........ 
00000685... . 


0.00000285415.......... 


0000000047569... 02... 


().00000000079282....... 


NS Ce cavenss 


0,000042916............ 


0).00000071526....... ... 


0 .000000011921...... 


DN 55.5255: sincere 
0. 00060444.............. 
0.000011574............. 


BTU PER HOUR = 


600,720.1920........... 


417.16680............... 
6.95278................ 
18,671.34359....... ot 


foot poundals per day 
foot poundals per hour 
foot poundals per minute 
foot poundals per second 
foot pounds per day 
foot pounds per hour 
foot pounds per minute 
foot pounds per second 
kilogram calories per day 
kilogram calories per hour 
kilogram calories per minute 
kilogram calories per second 
ounce calories per day 
ounce calories per hour 
ounce calories per minute 
ounce calories per second 
kilogram meters per day 
kilogram meters per hour 
kilogram meters per minute 
kilogram meters per second 
liter-atmospheres per day 
liter-atmospheres per hour 
liter-atmospheres per minute 
liter-atmospheres per second 
cubic foot-atmospheres per day 
cubic foot-atmospheres per hour 
cubic foot-atmospheres per minute 
cubic foot-atmospheres per second 
cheval-vapeurs 
horsepower 
kilowatts 
watts 
joules per day 
joules per day 
joules per minute 
joules per second 
pounds of carbon oxidized with 
perfect efficiency per day 
pounds of carbon oxidized with 
perfect efficiency per hour 
pounds of carbon oxidized with 
perfect efficiency per minute 
pounds of carbon oxidized with 
perfect efficiency per second 
pounds of water evaporated from 
and at 212° F. per day 
pounds of water evaporated from 
and at 212° F. per hour 
pounds of water evaporated from 
and at 212° F. per minute 
pounds of water evaporated from 
and at 212° F. per second 
BTU per day 
BTU per hour 
BTU per minute 
BTU ‘per second 


foot poundals per day 
foot poundals per hour 
foot poundals per minute 
foot poundals per second 
foot pounds per day 


777 97265. . 
VS ae 
0 21610......... 
6.04748... 

0: 25188. ....... 
0.0041996........ ; 
0.000069994............. 
ie ne 
2 ree 
0. ael@.......... 
0.0024690..... 
Det GBS... heiawcvens 


ke ee 
249 67008...... 
NO BI ico io cid sien 
Oe osc he Soros Ses 
OBOE ding o:90 obec 
i Sa gee ert 
SOT ccs sui ncien toes 
| rrr 


ye. | 
Fe ee erence 
Vig: A rere 
DIE 6665 5d arn eons.s 
URL. 


eo) 
0).000000019028.......... 
|: errr Ce 
ee ae 
0. COQOITIG? ........ ..0.5 Biss 


0.00000028611........... 


BTU PER MINUTE = 


SOON MOO ss cseidigesvialatelars 
LEO) os oso nca pokes 
ee 
MNT NGON oi.0 5. okays tn 
LIBR SOR esis cauticane ses 
46,678 35899........ Dads 
i ae: a ae 
3 Ree : 


be Se 
Saree 


foot pounds per hour 

foot pounds per minute 

foot pounds per second 
kilogram calories per day 
kilogram calories per hour 
kilogram calories per minute 
kilogram calories per second 
ounce calories per day 
ounce calories per hour 
ounce calories per minute 
ounce calories per second 
kilogram meters per day 
kilogram meters per hour 
kilogram meters per minute 
kilogram meters per second 
liter-atmospheres per day 
liter-atmospheres per hour 
liter-atmospheres per minute 
liter-atmospheres per second 


cubic foot-atmospheres per day 
cubic foot-atmospheres per hour 
cubic foot-atmospheres per minute 
cubic foot-atmospheres per second 


cheval-vapeur 
horsepower 
kilowatts 

watts 

joules per day 
joules per hour 
joules per minute 
joules per second 


pounds of carbon oxidized with 


perfect efficiency per day 


pounds of carbon oxidized with 


perfect efficiency per hour 


pounds of carbon oxidized with 


perfect efficiency per minute 
pounds of carbon oxidized with 
perfect efficiency per second 


pounds of water evaporated from 


and at 212° F. per day 


pounds of water evaporated from 


and at 212° F. per hour 


pounds of water evaporated from 


and at 212° F. per minute 


pounds of water evaporated from 


and at 212° F. per second 
BTU per day 
BTU per hour 
BTU per minute 
BTU per second 


foot poundals per day 
foot poundals per hour 
foot poundals per minute 
foot poundals per second 
foot pounds per day 

foot pounds fer hour 

foot pounds per minute 
foot pounds per second 
kilogram calories per day 
kilogram calories per hour 
kilogram calories per minute 
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Half the Welding Skill 
is in the Fitting... 





je tei 
RN torent veneer e 


WATSON-STILLMAN FORGED STEEL SOCKET-WELDING FITTINGS make 
your pipe welding jobs easier three ways: 


1. The fittings themselves support and align the pipe—no need 
for special fixtures or tack welding. Just slip the fitting over 
end of pipe and weld. 


2. No chill rings are needed. Welding “icicles” can’t form in- 
side the pipe. Socket welding is actually lap welding—not butt 
welding. ; 


3. Ample “come-and-go” in socket makes fussy accurate meas- 
urement and cutting of pipe unnecessary. 


WATSON-STILLMAN FITTINGS are drop forged of highest quality 
steel to produce the well-known forged-fiber structure for | 
maximum strength against pressure, temperature, shock and 
vibration. Extra strength is built-in in other ways, too—such as 
the extra reinforcement of long bands extending well beyond | 
the bottom of the socket. 








W-S SOCKET-WELDING FITTINGS are also available in forged stain- 
less and alloy steels for exceptional service at high and low 
temperatures and for maximum resistance to corrosion. Write 
today for information. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, N. J. 
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1.69902... 
0.028317... 
0 .00047195. .. 


| 40.7648. . 


0.037036..... 
0.00061727.... 
407 76480... 
16.99020.... 


0) .0047195.... 
2 | ee 
OO: ... 
Seo 





4,077 6480... 
169.9020... 
2.8317... 
0.047195... 
10,771 920. . 
448.830... 
7.48050... 
0). 12468... 


8,969 . 184 


0.10381...... 
43,088 5440. . 


40,776 480. . 
1,699 .020..... 
28.3140... ... 
0.47195..... 
40,776 480. . 
1,699 .020.... 
28 .3170...... 
0.47195...... 


3,590.712.... 
5984515... 
0.99742..... 


239 38060... 
3.98968... 
407,764.80. . 





| 983.17...... 


1,727 .98829 
28 79981... 
4,077,648 .0.... 


40.7648... ... 
ye 
0 .00047195...... 


<2) Sl a a a 
S.A a 


0.28317... ... 


0.016667....... 


| 
| ce) ae 
6.22889......... 


| 1,795.3560.......... 
| 99 .92957............ 
| “\  Saneeeeuee 


86,177 .0880. . . 


344,708 3520. . 
14,362 .848....... 


16,990.20...-......... 
| 47195......... 


2,488,303 . 584... . 
| 103,769 3160. . 


169,902.0...... 


CUBIC FOOT PER MINUTE (Continued) 


kiloliters per day 
kiloliters per hour 
kiloliters per minute 
kiloliters per second 
cubic meters per day 
cubic meters per hour 
cubic meters per minute 
cubic meters per second 
cubic yards per day 
cubic yards per hour 
cubic yards per minute 
cubic yards per second 
hectoliters per day 
hectoliters per hour 
hectoliters per minute 
hectoliters per second 
cubic feet per day 
cubic feet per hour 
cubic feet per minute 
cubic feet per second 
dekaliters per day 
dekaliters per hour 
dekaliters per minute 
dekaliters per second 
gallons per day 

gallons per hour 

gallons per minute 
gallons per second 
gallons (Imperial) per day 
gallons (Imperial) per hour 


gallons (Imperial) per minute 


gallons (Imperial) per second 
quarts per day 

quarts per hour 

quarts per minute 

quarts per second 

liters per day 

liters per hour 

liters per minute 

liters per second 

cubic decimeters per day 
cubic decimeters per hour 
cubic decimeters per minute 
cubic decimeters per second 
pints per day 

pints per hour 

pints per minute 

pints pef second 

gills per day 

gills per hour 

gills per minute 

gills per second , 
deciliters per day 
deciliters per hour 
deciliters per minute 
deciliters per second 
cubic inches per day 
cubic inches per hour 
cubic inches per minute 
cubic inches per second 
centiliters per day 
centiliters per hour 





2501.7... 

WT NS ees 
40,776,480.0.... 
1,699,020.0... 


40,776,480.0. . 
1,699,020.0.... 

28,317. . 

471 .95...... 
40,776,480,000 
1,699,020,000 

28,317,000. . ‘a 
EUG... , Hotere 


15,388.70400. .. 
641 .19600..... 
1068660... .. 
O-17GEE.<;:.... 
2,446 58880... 
101 94120. .. 

1 .69902....... 
(028317... 

2,446 5880. 

101 94120... ee" 
1.69902... 
0.028317... 
3,199.91040.... 
133 32960... . 
2.22216... 
J a ee 
24,465 8880. . 
1,019.41200..... 
16.99020.... 
0.28317... 
86,400..0......... 


244,658 .880..... 
10,194.120........ 
169 .9020....... 


646,315.20......... 
26,929.80........ 

448 830........ ae 
PID sic ola esee eas 
538,176 .096. . 
22,424.004.............. 
373 .73340....... 


2,585,310.0480........... 
107,721 .2520...:.....: : 
1,795 35420... 7. ..... 
DO PREIS voe hitless 
ye. | 
je | ree 
1,699.020....... 

28 317s ess 

2,446,588 .80..... 
101,941.20. . 

1,699 .020..... 

yt Rae 


centiliters per minute 
centiliters per second 
milliliters per day 

milliliters per hour 

milliliters per minute 
milliliters per second 

cubic centimeters per day 
cubic centimeters per hour 
cubic centimeters per minute 
cubic centimeters per second 
cubic millimeters per day 
cubic millimeters per hour 
cubic millimeters per minute 
cubic millimeters per second 


CUBIC FOOT PER SECOND = 


barrels per day 

barrels per hour 

barrels per minute 
barrels per second 
kiloliters per day 
kiloliters per hour 
kiloliters per minute 
kiloliters per second 
cubic meters per day 
cubic meters per hour 
cubic meters per minute 
cubic meters per second 
cubic yards per day 
cubic yards per hour 
cubic yards per minute 
cubic yards per second 
hectoliters per day 
hectoliters per hour 
hectoliters per minute 
hectoliters per second 
cubic feet per day 
cubic feet per hour 
cubic feet per minute 
cubic feet per second 
dekaliters per day 
dekaliters per hour 
dekaliters per minute 
dekaliters per second 
gallons per day 

gallons per hour 
gallons per minute 
gallons per second 
gallons (Imperial) per day 
gallons (Imperial) per hour 


gallons (Imperial) per minute 


gallons (Imperial) per second 
quarts per day 

quarts per hour 

quarts per minute 

quarts per second 

liters per day 

liters per hour 

liters per minute 

liters per second 

cubic decimeters per day 
cubic decimeters per hour 
cubic decimeters per minute 
cubic decimeters per second 
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Do You Need 
High Pressure Valves 


oe. Or are you on the 
"minus side’? 


CHAPMAN CAST STEEL VALVES are 
' made in gate, globe, and check types... to 
handle the most severe high-pressure, 


high-temperature services, as well 





as sub-zero operations. These 
valves are made to ASA and API 0 
ratings in all sizes. And on the spe- 
cial side, Chapman has everything 
needed to develop alloys and 
designs for any requirement. 


Do you have Catalog 20? 


THE 
CHAPMAN VALVE 
MFG. CO. | 


INDIAN ORCHARD, MASSACHUSETTS 
YEAR BY YEAR, CHAPMAN WRITES NEW CHAPTERS 
IN METALLURGY AND FLOW-CONTROL 








— ee eee 
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CUBIC INCH = 

















149,298,188 .2560......... 
6,220,757,8440.......... 
103,679 .29740.......... 
eR PT ee 
244,658,880.0............ 
10,306,190.6............. 
Sind ccies's «<3 
8 ee 
2,446,588,800.0......... 
101,941,200.0............ 
Po 8 ee 


2,446,588,800.0......... 
101,941,200.0............ 
1,009,020.0.............. 


2,446,588,800,000........ 
0 101,941,200,000......... 

1,699,020,000........... 
ss 


0 .000000000000010183.. . . 
(0 .000000000000016387... . 


| 0.000016387............ 
0,000016387............. 
0000021434... 
0.00010307.......0...... 
0,00016387............. 


DPE ici 0 ship atie 
PE ach acccnecess 


0 CUBIC FOOT PER SECOND (Continued) 
5,170,000.900............ 

ji} 
ce re 
| 
20,682,483 .B4..... 2.6 se 
fh 
14.502 .Ga00............ 
2 ae 
24,466,680............... 
fo ). , ——— 


pints per day 
pints per hour 


pints per minute 

pints per second 

gills per day 

gills per hour 

gills per minute 

gills per second 

deciliters per day 

deciliters per hour 

deciliters per minute 
deciliters per second 

cubic inches per day 

cubic inches per hour 

cubic inches per minute 
cubic inches per second 
centiliters per day 

centiliters per hour 
centiliters per minute 
centiliters per second 
milliliters per day 

milliliters per hour 
milliliters per minute 
milliliters per second 

cubic centimeters per day 
cubic centimeters per hour 
cubic centimeters per minute 
cubic centimeters per second 
cubic millimeters per day 
cubic millimeters per hour 
cubic millimeters per minute 
cubic millimeters per second 


cubic miles 

cubic kilometers 
cubic furlongs 
cubic hektometers 
cubic chains 

cubic dekameters 
cubic rods 

cubic meters 
kiloliters 

cubic yards 

cubic varas (Texas) 
barrels 

hectoliters 
bushels-U.S. (dry) 
bushels-Imperial (dry) 
cubic feet 

cubic spans 
dekaliters 

pecks 


"cubic links 


gallons-U.S. (liquids) 
gallons-U.S. (dry) 
gallons-Imperial 
cubic hands 

quarts (liquid) 
quarts (dry) 

liters 

cubic decimeters 
pints (liquid) 


O oessaacaasins oss 


0.2833....... ee 


vn 1 9 ee ROC 


URS: Sea erry eu aes 


pints (dry) 

gills (liquid) 

deciliters 

centiliters 

milliliters 

cubic centimeters 

cubic millimeters 

drams (fluid) 

pounds of steel (specific gravity- 
7.851) 

pounds of water @ 60° F. 
ounces of fluid 

pounds of salt water @ 60° F. 
and 1.155 specific gravity 
sacks of cement (set) 


CUBIC INCH PER MINUTE = 


kiloliters per day 
kiloliters per day 
kiloliters per minute 
kiloliters per second 

cubic meters per day 

cubic meters per hour 

cubic meters per minute 
cubic meters per second 
cubic yards per day 

cubic yards per hour 

cubic yards per minute 

cubic yards per second 
barrels per day 

barrels per hour 

barrels per minute 

barrels per second 

hectoliters per day 
hectoliters per hour 
hectoliters per minute 
hectoliters per second 

cubic feet per day 

cubic geet per hour 

cubic feet per minute 

cubic feet per second 
dekaliters per day 

dekaliters per hour 
dekaliters per minute 
dekaliters per second 

gallons per day 

gallons per hour 

gallons per minute 

gallons per second 

gallons (Imperial) per day 
gallons (Imperial) per hour 
gallons (Imperial) per minute 
gallons (Imperial) per second 
liters per day 

liters per hour 

liters per minute 

liters per second 

cubic decimeters per day 
cubic decimeters per hour 
cubic decimeters per minute 
cubic decimeters per second 
quarts per day 
quarts per hour 
quarts per minute 
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ECONDARY om : 
SEAL a wt I SEAL 


JOINER SEAL 
ROCKER 





ANTI-SAG STRIP 








| PRIMARY 





Air currents cause a pulsating action above the 
primary seal which can draw vapor out of 
the area where the seal shoe contacts the shell. 

Wiggins Floating Roofs have a Secondary 
Seal, a synthetic rubber coated fabric sealing 
ring riding against the tank shell above the 
primary seal..This patented Wiggins feature 
reduces wind action so effectively that it has 
been known to eliminate 50% of the evapor- 
ation losses suffered by tanks having only a 
single seal. 


Only Wiggins floating roofs meet every important design specification 


secondary seal 
fo cut 

















OTHER VITAL WIGGINS CONSERVATION 
AND SAFETY FEATURES 


Strength 


e Special Wiggins design gives optimum strength with eco- 
nomical use of steel—better than normal safety factor. 


Drainage ; 
e Complete, clean drainage assures protection against 


peeling of paint, rusting and dangerous accumulation 
of water. 


Capacity 
e You get top-to-bottom use of tank capacity. 
Pontoons 


e Divided into gas-tight compartments for safety. 


e Deep and roomy, uncluttered with framework—for easy 
inspection, maintenance and repair. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street * Chicago 90, Illinois 
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CUBIC INCH PER MINUTE (Continued) 15.58440. gallons per hour 
10 0.0002886..... quarts per second 0.25974... gallons per minute 
49 .87008..... — pints per day 00043290... gallons per second 
2.07792...........:..... pints per hour SUT GERBO ss cowed gallons (Imperial) per day 
| ne ae pints per minute 12.98520................ gallons (Imperial) per hour 
0.0005772............... pints per second 0.21642... ......... gallons (Imperial) per minute 
of ee eee gills per day ).003607................ gallons (Imperial) per second 
a ic aus on cat gills per hour 1,415.83680........ .. liters per day 
rs Rip nto acti nts gills per minute 58 .99320................ liters per hour 
PCIe sais sonreieraieless gills per second 0.98322................. liters per minute 
235 .97568 . deciliters per day 0.016387......... liters per second 
2 | ena orn nee deciliters per hour 1,415 .83680..... cubic decimeters per day 
Mate as cece deciliters per minute 58 .99320...... cubic decimeters per hour 
0 .0027312 deciliters per second 0.98322... cubic decimeters per minute 
1,440... cubic inches per day . 0.016387... cubic decimeters per second 
ee cubic inches per hour 1,496 10240. . quarts per day 
ASTRA aE cubic inch per minute 62 .33760.... quarts per hour 
3 rae cubic inches per second 1.038960. . quarts per minute 
‘ 2,350.7568......... centiliters per day 0.17316... quarts per second 
“ See ee eh centiliters per hour 2,992 20480. . pints per day 
| Goetz... centiliters per minute pk) pints per hour 
+a 0.027312..... centiliters per second 2.077920... . pints per minute 
: 23,597.568.............. milliliters per day 0.034632................ pints per second 
: 983 .232................. milliliters per hour cO | | gills per day 
} | Sa milliliters per minute ot | gills per hour 
E es axiigtice sss: milliliters per second 8.31180............ gills per minute 
3 te ee cubic centimeters per day 0.13853............ gills per second 
4 A ee cubic centimeters per hour 14,158.36800....... deciliters per day 
g 16.38716................ ‘eubie centimeters per minute 589.93200....... deciliters per hour 
= = 
; 0.27312...... Ree eee cubic centimeters per second 9.83326.......... deciliters per minute 
; 28,007,508... cc. 5: cubic millimeters per day 0.16387... deciliters per second 
; 0 983,232.00. -:.. Cable millimeters per hour 86,400... cubic inches per day 
; 16,387.16.............. cubic millimeters per minute ee cubic inches per hour 
273.11933............... cubic millimeters per second ae cubic inches per minute 
CUBIC INCH PER SECOND = i See cubic inches per second 
es 141,584 5440. . centiliters per day 
1.41584.................  kiloliters per day i ‘as 
pee 5,899 .3560.............. eentiliters per hour 
| ee kiloliters per hour ne : 
ad 3 98 .32260.... centiliters per minute 
000008322... .........%. kiloliters per minute ii 
sk’ ci: ) ...... ¢entiliters per second 
0.000016387............. kiloliters per second cas 
CM 1,415,850.6240........... milliliters per day 
ROMs ecc. otis tos ae cubic meters per day s wiisis 
‘ 58,998 .7760......... milliliters per hour 
i, ee cubic meters per hour <siiad ' 
: Z 983..22060............ milliliters per minute 
0: + cubic meters per minute saad 
0000016387 bi ' d | ee milliliters per second 
ee ee 1,415,850 .6240........ cubic centimeters per day 
DEO os cores ake cubic yards per day ; 
, , 58,993 .7760.......... cubic centimeters per hour 
WN cco yi tee cses cubic yards per hour , : 3 
: : 983 22960 ae cubic centimeters per minute 
JA. cubic yards per minute ‘ : 
3 16 .SB716. -:;.......0 .. cubic centimeters per second 
0.000021434............. cubic yards per second Manas 
1,415,850,6240........ . cubic millimeters per day 
Dees shave. dacs barrels per day ae 
0.37105 mae h Ue), i ae cubic millimeters per hour 
Ba A ae ate naneviseduascedl |, a ee cubic millimeters per minute 
O.0061SE2..-.....:.....: barrels per minute 1G S87 1Gs, 2c"... cubic millimeters per second 
JA: | barrels per second 
14.15837..... hectoliters per day CUBIC METER = 
Wi osiiote casei hectoliters per hour 0.00000000062139..... cubic miles 
0.0098322 hectoliters per minute 0.000000001........ cubic kilometers 
0.00016387.... _ hectoliters per second 0 .00000012283...... cubic furlongs 
49 99968... ... cubic feet per day 0.000001................ eubic hektometers 
5 cubic feet per hour 0 .00012283..... cubic chains 
0.034722................  eubie feet per minute LS a ee cubic dekameters 
0.0005787......... cubic feet per second 0 .0078613. .. cubic rods 
ihn ieee dekaliters per day Rca pianst ne ss-eeeeee kiloliters 
MN oo ies icawtoces dekaliters per hour 1.307943... cubic yards 
¥ re dekaliters per minute 1.64763...... cubic varas (Texas) 
WD OUIGEST 325 55h o0c0 68 dekaliters per second 6.28994. . barrels 
374.02560............... gallons per day cs eee eee hectoliters 
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LAUGH with BARNEY 


<P — ee a 


Father to friend: Boy, am I worried! A 
month ago my wife had triplets, today I 
come home and she tells me we have 
twins. 

Friend: It’s impossible to have twins 
within a month after you had triplets. 

Father: No it isn’t — one of the triplets 
got lost. 

y 5 fl 

A man wanted to buy a riding horse for 
his wife and was trying one out. Noticing 
that the horse required a firm hand and 
constant watching, he asked doubtfully: 
“Do you think this is a suitable horse for 
a woman?” 

The owner of the horse was a tolerably 
honest man, so he answered carefully: 
“Well, I think a woman could handle the 
horse — but I wouldn’t want to be the 
husband of the woman who could do it!” 

7 7 5 

The small girl asked her mother: 
“When I grow up will I have a husband 
like Daddy?” 

“Yes, dear.” 

“And if I don’t get married, will I be an 
old maid like Aunt Sarah?” 

“Yes, dear.” 

The little girl thought for a moment, 
put her hands to her head and sighed: 
“Goodness, I’m in a hell of a fix.” 

: v v 
“Hey, sis, I’ve lost four pounds!” 


“Turn around, I think I’ve found them.” 


“IT seem to have run out of gas,” he said 
softly. 

Her beautiful face turned up to his, 
her eyes were glowing dizzily, her head 
swam. Why not? He was her dentist. 


y A 5 

“Why are you so happy, Mrs. Murphy?” 

“Sure, me boy’s comin’ home today. He 
was sentenced up to 10 years in the peni- 
tentiary for running booze, but he got 
three years off for good behavior.” 

“Ah! I wish I had a son like that.” 

7 7 7 

Passing a run-down store in a distant 
city, a well-known artist noticed a mangy 
little kitten lapping up milk from a saucer. 
The saucer, he realized with a start, was 
a rare and precious piece of pottery. 

He sauntered into the store and offered 
two dollars for the cat. “It’s not for sale,” 
said the proprietor. 

“Look,” said the collector, “that cat is 
dirty and undesirable, but I’m eccentric. 
I like cats that way. I'll raise my offer to 
five dollars.” 

“It’s a deal,” said the proprietor as he 
pocketed the five-spot. 

“For that sum I’m sure you won’t mind 
throwing in the saucer,” said the connois- 
seur. “The kitten seems so happy drinking 
from it.” 

“Nothing doing,” said the proprietor 
firmly. “That’s my lucky saucer. From 
that saucer, so far this week, I’ve sold 
thirty-four cats.” 














"It’s oil.... LANE-WELLS on the job.” 
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A negro businessman was asked the 
secret of his success. He replied, “Ah 
never attempts the impossible and always 
cooperates with the inevitable.” 

5 v v 

An American was prowling around an 
old Scottish churchyard. His eyes caught 
an epitaph, “Lord, she was thin.” 

“Say, sexton, what d’ye make of that? 
he asked. 

“That’s all richt, sir; the sculptor went 
over near the edge of the stone and didna 
leave room for the ‘e.’” 

Y 5 A 5 

Sign on a slot machine in Las Vegas: 
“If an atom bomb drops, jump in here. 
Nobody’s hit it yet.” 

y 7 y 

A Texas GI was playing poker with 
some English soldiers. He drew four aces. 
“One pound,” ventured the Englishman 
on his right. 

“Ah don’t know how you’all count your 
money,” said the Texan, “but ah’ll raise 
you a ton.” 

7 7 7 

Ist E. E.: “Have you read my new book 
on the sex life of the Indians?” 

2nd E. E.: “Gosh no, what’s the title?” 

Ist E. E.: “Lust of the Mohicans.” 

7 5 7 

The most believable golf story of the 
year appeared on the sports page of a 
Florida newspaper recently. It read: “At 
this point the gallery deserted the defend- 
ing champion to watch Miss Blank, whose 
shorts were dropping on the green with 
astonishing regularity.” 

v 5 7 

A glamour gal is one who has what it 

takes to take what you have. 
7 y oA 

A middle aged wolf seated himself 
close to a cute little blond on the bus. 
As the bus swayed around a corner, he 
leaned over on her shoulders and said: 

“Where have you been all of my life?” 

She looked at him cooly and replied: 
“Well, for the first half of it, I wasn’t 
born.” 

7 7 5 

Stay-at-home wife: “Darling, how 
thoughtful. That hotel where you stayed 
during the convention sent me a blue 
nightgown.” 

5 5 v 

New employee: “Do you give your em- 
ployees two weeks’ vacation?” 

Boss: “A month. Two weeks when I 
take my vacation and two weeks when 
they go on theirs.” 

v v A 

An old farmer was telling his neighbor 
seeing his first movie. “Yep, ’twas good,” 
he said, “but there was one scene where 
a bunch of girls started to undress to go 
swimming. Then a train would zoom by 
and the next thing the girls would be in 
the water. I sat through four shows 
waitin’ for that durn train to show up 
late!” 

y 5 A y 

At a political convention, a sign had 
been erected near the speakers’ platform 
for the benefit of press photographers. It 
read: “Do not photograph the speakers 
while they are addressing the audience. 
Shoot them as they approach the plat- 
form.” 

y vy Y 

The landlady brought in a plateful of 
extremely thin slices of bread which dis- 
mayed her hungry men boarders. “Did 
you cut these, Mrs. Brown?” asked one. 

“Yes, I cut them,” was the stern reply. 

“All right,” said the boarder, “I'll deal.” 
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OIL and GAS TRADE NEWS 





aa 


McCann-Cox Buy 
Southwest Steel 

Southwest Steel Corporation of Tulsa, 
recently purchased by Kelly F. McCann 
and Jasper P. Cox, Jr., is expanding its 
operations to include aluminum and cop- 
per alloy pressure vessels for the chemi- 
cal industry. McCann and Cox, who were 
formerly associated with the Warner 
Lewis Company, purchased the steel plant 
fom M. J. McNulty, Jr., pioneer Tulsa 
industrialist. The company has _ been 
manufacturing and fabricating oil field 
equipment and supplies. 


Sales Offices Opened 

Sales offices for the Wolverine Tube 
Division of Calumet & Hecla, Inc., have 
been opened in Kansas City. The new 
offices, Room 208, Broadway-Westport 
Building, 4050 Broadway, Kansas City, 
will become sales headquarters for sales 
representative Thomas E. Goodyear. 

Larger quarters have been occupied in 
Philadelphia. They are in Room 1408-10, 
Liberty Trust Building, Broad and Arch 
Streets, and will become sales headquar- 
ters for sales representatives, Phil MacKay 
and John VanWagoner. 

Sales offices also have been moved in 
St. Louis. The new offices, Room 207, 
Larson Building, 25 South Bemiston Av- 
enue, St. Louis, will become sales head- 
quarters for sales representative T. F. 
Vigmostad. 


Parkersburg, Aetna Merge 


Operations of The Parkersburg Rig and 
Reel Company and Aetna Ball and Roller 
Bearing Company have been consolidated, 
and the merged company will formally 
take Parkersburg-Aetna Corporation as 
its new name. A. Sidney Knowles, form- 
erly chairman and president of Parkers- 
burg, has been elected chairman of the 
board of the merged corporation, and 
William A. Wood, Aetna president and 
treasurer, has been elected to the same 
—_ in the Parkersburg-Aetna Corpo- 
ration, 


California-to-Texas 4-Day 
Carloading Service Offered 


A new, direct California-to-Texas LCL 
freight forwarding service that will pro- 
vide fourth-day service from major Cali- 
fornia cities to major Texas cities was 
announced by W. F. Corcoran, vice 
president, Universal Carloading and Dis- 
tributing Company. Forwarding will be 
made daily from Los Angeles, San Fran- 
cisco, Oakland, San Diego, San Jose, 
Sacramento, Stockton, Fresno and River- 
side, with direct cars to Dallas, Fort 
Worth, San Antonio, Houston, Beaumont, 
Galveston, Austin, and Corpus Christi. 


Physical Assets Sold 


Maloney-Crawford Tank and Manufac- 
turing Company of Tulsa has sold physi- 
cal assets of its Canadian subsidiary, 
Maloney-Crawford of Canada, Ltd., to 
George M. Cheatham of Calgary, Al- 
berta. Cheatham, who has been vice presi- 
dent of Maloney-Crawford of Canada, 
Ltd., has formed a new company, Ma- 
loney-Crawford Tank and Service Com- 
Pany, Ltd., to serve as distributor of 
Maloney-Crawford tank, separator, and 
treater product lines. 





THE PETROLEUM ENGINEER, March, 1954 


Ace Products Formed 


R. W. (Ace) Elliott of Houston, Texas, 
has announced formation of Ace Prod- 
“- ucts, anew company 
specializing in the 
manufacture and dis- 
tribution of oil and 
gas well production 
equipment and gas- 
lift devices. The 
manufacturing plant, 
which is already in 
operation, and head- 
quarters of the new 
company are in 
Houston. Elliott has 
served as sales and 
design engineer for 
the last 15 years. 


R. W. Elliott 


National Cylinder Gas 
Announces Changes 


National Cylinder Gas Company has 
simplified its corporate structure. Two of 
four wholly-owned subsidiaries now oper- 
ate as divisions and the corporate charters 
of the remaining two have been surrend- 
ered and their operations taken over by 
the parent company. Tube Turns, Inc., has 
become Tube Turns division. Pennsyl- 
vania Forge Corporation of Philadelphia 
has become a division known as Pennsyl- 
vania Forge Company. The Hollup Corpo- 
ration of Chicago, and National Clyinder 
Gas Company — Pacific Coast, have been 
dissolved. It was announced there would 
be no changes in the organization or 
method of operation of either Tube Turns 
or Pennsyivania Forge. 


Company Merger Announced 


Martin F. Tiernan, chairman of the 
board, has announced merger of the asso- 
ciated companies, Wallace and Tiernan 
Company Inc., and Novadel-Agene Cor- 
poration, into a single organization known 
as Wallace and Tiernan Inc. 

The new company’s principal lines of 
activity include: Wallace and Tiernan 
chlorinators, water purification apparatus, 
chemical feeders and materials handling 
equipment, electro rust-proofing cathodic 
protection services, and many others. 


Fram Corporation Buys 
Warner Lewis Company 


Steven B. Wilson, chairman of the board 
and president of Fram Corporation an- 
nounced purchase of the Warner Lewis 
Company. The newly-purchased company 
will be known as the Warner Lewis Com- 
pany, Division of Fram Corporation, and 
will continue operations at its Tulsa head- 
quarters. 

In addition to handling liquid separator 
manufacturing and sales, the new division 
will also produce and sell the Fram line 
of industrial filters. 


Lima Movie Released 


Baldwin-Lima-Hamilton Corporation, 
construction equipment division, an- 
nounces the release of a new color-sound 
movie, titled “The Big Lift.” The 29- 
minute, 16 mm film tells a story about 
the importance of excavating equipment 
industry in general and Lima shovels, 
cranes, and draglines in particular. The 
movie is brine distributed throu~hout the 
Lima distributor organization. Scheduling 
is being handled by sales promotion de- 
partment at Lima. 


Diesel Agents Named 


International Selling Corporation of 
New York has been appointed exclusive 
distributor of the Bamfords slow-speed 
diesel engines in the United States, Can- 
ada, and Mexico, it was announced by 
Bamfords Ltd. of Uttoxeter, England. 
Plans are now being made by Interna- 
tional Selling Corporation for extensive 
territorial distribution utilizing estab- 
lished diesel sales and service agencies 
throughout all the North American 
countries. 


Protective Coating’s Agent 


Stuart Steel Protection Corporation has 
announced its appointment as eastern 
distributors of protective coatines for the 
Protecto Wrap Companv. Stuart Steel of- 
fices are situated in Kenilworth, New 
Jersey. 

New coating is a plasticized coal tar 
enamel in tap2 form with a reinforce- 
ment of woven glass. 


PRODUCTION Maintenance Company of Houston crews can take to the air to save 
time and reach inaccessible drilling locations in this company plane. This group is pic- 
tured near a drilling site in Colorado County. Left to right are Russell Day, insurance 
company safety engineer; Jim Sands, pilot and Production Maintenance safety engineer; 
W. P. “Pop” Woods, tool pusher; Shad Mims, Mission Manufacturing Company repre- 
sentative; and J. K. Butler. vice president of Production Maintenance. 
















































































































































DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 
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Type R2R Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy 
pumps can be disassembled without discon- duty, process pumps are available in eight- 
necting the suction and discharge piping. een different sizes, enabling our engineers 
By first removing the spacer from the to furnish units specially designed and con- 
spacer type coupling, and unbolting the structed for the particular work to be per- 
casing from the cradle the entire cradle formed. 

and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 





3510 

Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 





Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 








trifugal Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 





ESTABLISHED /869 


'\ DEAN BROTHERS PUMPS /NC. 


/NDIANAPOLIS /NO. 
5327 W JENTH Sr. 


"Branch Offices: NEW..YORK, N. Y., HOUSTON, TEXA 
Representatives in Principal Cities 
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Nicholson Buys Interest 
In Tank Service, Inc. 


J. C. Nicholson, formerly vice pregj. 
dent of Natasco Company announces his 
purchase of the interey 
of J. A. Halpine jp 
Tank Service, Inc., of 
Tulsa, Oklahoma. He 
will continue in an ad. 
visory position with the 
company. 

In an expansion pro. 
gram, the company has 
moved from the Rialto 
Building and erected jts 
J.C. Nicholson own building at 3319 

North Lewis where both 
office and shop facilities are available, 
according to Nicholson. 


Yugoslav Oil Men in U.S. 


Twelve engineers from Yugoslav oil 
industry compose an oil field operations 
study group now on tour throughout the 
United States. This tour is sponsored by 
the Industrial Technical Division of the 
Foreign Operations Administration, U, 
S. State Department. During a recent 
visit to Dallas the group was guests of 
Bethlehem Supply Company. Scheduled 
trips were planned through Bethlehem’s 
Corsicana plant. 

The Yugoslav group is made up of the 
following: 

Vladimir Askin, chief geologist and 
Vlastimir Nedeljkovic, manager of oil and 
gas fields at Velika Greda, and Ljubisa 
Paradjanin, chief engineer, Enterprise for 
Exploration and Production of Oil and 
Gas, Zrenjanin; Dusan Arandjelovic, 
chief, geomagnetic team, Institute for 
Geological and Geophysical Research, 
Serbia; Milan Gradisnik, drilling engineer, 
Lendava oil fields; Ivo Klemencic, produc- 
tion chief, oil production, Lendava, Slov- 
enia; Bozidar Kojicic, chief of depart- 
ment, Enterprise for Exploitation of Oil 
and Gas, Zrenjanin; Stjepan Kontrec, 
field manager, Naftaplin, Zagreb (Mramor 
Brdo); Vjekoslav Peros, drilling engineer, 
Naftaplin, Zagreb; Dusan _ Radonicic, 
chief, department for deep drilling, Len- 
dava oil fields; Robert Sturz, chief ex- 
ploitation engineer (oil and gas fields), 
Naftaplin, Zagreb, Croatia, and Josip 
Vuckovic, chief engineer, Naftaplin, 
Zagreb, Croatia. 


BS&B Holds Sales Meeting 


About 225 sales personnel attended the 
general sales meeting held by Black, 
Sivalls and Bryson, Inc., recently, at Kan- 
sas City, Missouri. All of BS&B’s 54 sales 
offices and branches, plants, and its Cana- 
dian subsidiary, were represented at the 
meeting, which opened with a conducted 
tour of BS&B’s Kansas City plant. Meet- 
ing was formally opened at a luncheon 
at the Hotel President, with Henry A. 
Ruysser, Jr., vice president giving opet 
ing address. 





Blaw-Knox Compdny Wins 
National Safety Award 


Blaw-Knox Company’s chemical plants 
division has won first place in the National 
Accident Prevention Contest of the Ass0- 
ciated General Contractors of America 
for 1953, it has been announced by the 
Washington office of the Associated Ger- 
the best safety record in Group A, which 
includes contractors doing the largest vol- 
eral Contractors. This award recognizes 
ume of work, or more than 500,000 man 
hours annually. During 1953 Chemical 
Plants Division did more than 15 million 
man hours of construction work. 
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(ramor The Cochrane Hydromatic Single Control Valve provides 
gineer, , positive, accurate control of all phases of the 

— softening and regenerating cycle. 


ief ex- It is so simple to operate that no technical knowledge of the 
von softening process or the equipment is required. 
ftaplin, High quality effluent is thus assured at a minimum cost 


and maximum delivery. 


Cochrane’s 91 years of water conditioning leadership and its 
ded the complete line of equipment assures you unbiased 


ee recommendations for equipment to performance requirements. 


4 sales For the right answer to your water problem, call a 
by Cochrane Engineer today. 
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3171 N. 17th STREET, PHILADELPHIA 32, PA. 


| plants In Canada: Canadian General Electric Co., Ltd., Toronto 
‘ational In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 
A In pe: Recuperation Thermique & Epuration, Paris 
4 SS0- In Cuba: Laurence E. Daniel, Inc., Havana 
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COCHRANE CORPORATION 
3171 N. 17th STREET, PHILADELPHIA 32,PA. * 


Please send me a copy of your Publication 4520-A on your 
Zeolite Softeners with the Cochrane Hydromatic Single 
Control Valve. 
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Hot Process Softeners Deaerators Dealkalizers Demineralizers Reactors Continuous Blow-Off Specialties C-B Systems 
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SIMPLICITY 
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a distinguishing feature of 


Clark Turbocharged Compressors 


Don’t take our word for it. Look at the picture. 
Look at the parts that aren’t there! Simplicity 
—in a word—best describes the Clark 
Turbocharged 2-Cycle design. 

Exhaust valves? Scavenging cylinders? You 
won't find them. There aren’t any. 


Everything is out in the open. With the 
Clark inline design, nothing is buried under 
a maze of “hot” parts. 

But, this Clark simplicity is not just skin- 
deep. It applies to the inside as well. There 
are no lost motions. To develop maximum 
power, every down stroke of the pistons is a 
power stroke. Actually, the number of moving 
parts is practically cut in half. 


Best of all, to match the inherent simplicity 
of all Clark 2-cycle compressors, turbo- 


L 








compressors 








Clark sets the pace in compressor progress 


To obtain more information on products advertised see page E-63 


charging has been applied in such a simple, 
foolproof manner that the operator can forget 
it’s there. 

Burning less fuel, requiring less cooling 
water and developing more power per cubic 
inch of piston displacement than any gas- 
engine-driven compressor in the world, Clark 
Turbocharged Compressors defy comparison, 

For complete information on Models TRA 
and TLA, in sizes ranging from 825-3300 
bhp, see your Clark representative. Request 
Bulletin 130. 


CLARK BROS. CO. ¢ OLEAN, N. Y. 
DIVISION OF DRESSER OPERATIONS, INC. 


SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLO 
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TRADE PERSONALS 








H. C. Otis, Jr. L. M. Wilhoit 
> Herbert C. Otis, Jr., has been named 
executive vice president of Otis Pressure 
Control and of its manufacturing affiliate, 
Otis Engineering Corporation. Lowell M. 
Wilhoit is now vice president in charge of 
sales and service and Harry B. Schramm 
is vice president in charge of engineering 
and manufacturing. Carl M. Schwab has 
been named chief engineer. 

Otis, son of the company’s founder and 








H. B. Schramm 


C. M. Schwab 


president, joined the firm in 1949. He 
joined the home office staff in Dallas as 
vice president. Wilhoit has spent his en- 
tire business career with Otis and for- 
merly as production manager. 

Schramm joined Otis in 1946 as a field 
engineer, later becoming chief engineer. 
Schwab joined Otis in 1949, later becom- 
ing administrative manager and liaison 
director for the home office. 








C. N. Hughes O. W. Morgan 


> C. N. “Shorty” Hughes has been ap- 
pointed manager of Great Bend Fishing 
Tool Company’s new fishing tool shop at 
Liberal, Kansas. Hughes has 30 years 
experience in the oil fields, having worked 
as roustabout, pumper, roughneck, driller, 
toolpusher, and fishing tool operator prior 
to his appointment as manager in Liberal, 
Kansas. 


> O. W. “Ox” Morgan has been named 
general sales manager of Falcon Prod- 
ucts, Pomona, California. Morgan, one 
of the leading figures in the oil equipment 
business, comes to Falcon with a long and 
successful career in sales and field service. 
After majoring in engineering at Stan- 
ford University, he joined Byron-Jackson 
Company with whom he served 16 years 
before joining Falcon: 


> Lionel Ormsby, ac- 
count executive with 
Dozier Eastman and 
Company, industrial 
advertising agency, Los 
Angeles, has completed 
an engineering course 
in petroleum refining 
given through the facili- 
ties of the University of 
California Extension 
Division. Scope of the 





L. Ormsby 


course covered equipment and processes 
used in the refinery to convert crude oil 
into finished products. 


> Arthur F. Ratzer has been named vice 
president of Pyrene Manufacturing Com- 
pany. Ratzer first joined Pyrene in Lon- 
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don in 1935. In 1950 he joined the parent 
company in America as manager of the 
foam engineering department. Since 
February 1953 he has been executive 
assistant to the president. 


> Lonnie L. Bogard has been transferred 
from New Orleans to Midland, Texas, on 
special assignment for Maloney-Crawford 
Tank and Manufacuring Company. 


> W. Doss Lumpkin has been appointed 
to the sales staff of the votator division 
of The Girdler Company. Lumpkin be- 
gan his business career with Phillips 
Petroleum Company. He resigned in 1941 
to join the Filtrol Corporation. 





Theisen, Wellington, and Newton buy 
Rasmussen plant and equipment. 


> R. A. Newton, former general manager 
of the Rasmussen Manufacturing Com- 
pany, L. A. Theisen, formerly vice presi- 
dent of Falcon Products and W. G. New- 
ton, vice president and chief engineer of 
the same company recently purchased the 
plant and equipment of Rasmussen. The 
company will now be known as the 
Ramsco Corporation. 





>» Hayden Hughes has been named te ap 
executive position in both Manning and 
Nance, Inc., and M and R Specialty Com. 
pany, Houston. Hughes is a graduate of 
the University of Oklahoma. He was em. 
ployed by Phillips in 1933 as a petroleum 
engineer and worked up to the position 
of chief petroleum engineer in 1940, He 
resigned later to become chief -petroleum 
engineer in charge of Peruvian operations 
for International Petroleum (affiliate of 
Standard of Jersey). In 1950 Hughes was 
made field manager of Internationa|’s 
Peruvian operations. 


> Joseph L. Polizoto has been appointed 
manager of E. D. Bullard Company’s Los 
Angeles office. He has been associated 
with the company since 1934 where he 
began in the shipping department. He was 
made assistant manager of the Los An- 
geles office in 1942. 


> W. E. Hendricks, who has served as 
assistant to the general sales manager for 
LeTourneau-Westinghouse Company 
since last June, has been named domestic 
sales manager. In his new position, Hen- 
dricks succeeds H. R. Powers, who has 
resigned. Prior to joining LeTourneau- 
Westinghouse, he served as sales mana- 
ger for a LeTourneau-Westinghouse dis- 
tributor. Also announced is the appoint- 
ment of Lloyd Rager as sales promotion 
manager. Assistant advertising manager, 
he has been with LeTourneau 17 years, 


> Fritz G. Taves, who has been Pacific 
Coast area manager for Schlumberger 
Well Surveying Corporation a number of 
years, has been assigned to the staff of 





M. E. Loy 


the president. Milton E. Loy has been 
named to succeed, Taves. Taves will keep 
his offices in Los Angeles and will handle 
special assignments. He joined Schlun- 
berger in 1935. Loy joined Schlumberger 
14 years ago. 


> Carl E. Schmitz, vice president and 
general sales manager of the Crane Pack- 
ing Company has been appointed director 
of the National Conference on Industrial 
Hydraulics for 1954. The conference is 
sponsored by the Illinois Institute of Tech- 
nology and the Armour Research Foun- 
dation and a group of Technical Societies. 


> Frank Smith, has @@ 
been appointed Oil 
Center Tool Com- 
pany sales repre- ~ 
sentative in the Nat- 
chez, Mississippi, 
area. Smith has re- 
cently returned to 
O-C-T after a year’s 
service in the Army 
Air Corps as an in- 
structor and phase 
trainee. He was a 
salesman for O-C-T 
in West Texas. 





Frank Smith 
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° the reading is taken of the position of 
Hydrocarbon Test Time Reduced — Accuracy Improved Haier < ‘sauder rsa 
om. Utilization of beta rays from the sensitive galvanometer measures the tion in the wedge from which may be 
of radioactive decay of Strontium 90 difference between the electric cur- calculated the absorption by the un- 
em. with a new instrument introduced in rents produced in the two ionization known sample of liquid. 
um November, 1953 by Central Scientific chambers by the two rays, while the A schematic diagram of the meter 
tion Company reduces time required for a density of the liquid sample is being system is shown here. kk * 
He est of the composition of a hydrocar- determined by the conventional weight eee 
— bon stream from 4 hours (240 min- displacement method. — Little Alice’s baby sister had selfishly 
- utes) to 5 minutes, a 98 per cent time In operating the instrument, the appropriated and eaten all the candy, and 
des: saving, and will increase the accuracy sample cell is filled with 10 ml of the Alice felt badly tempted to swear; but he: 
sal’ of determination by 100 per cent over unknown product or hydrocarbon; the mother S presence complicated matters. 
thods. the company an- wedge is moved until the galvano- “Mother, can’t I swear this once? 
ling . ciel meter shows equal currents being gen- cae panei pest Rowe a 
. Puersebe even sa erdam? 
rp 7 This new unit, Cenco Beta Ray H/C erated by the two a chambers. “Oh, why, wetinee Moy ‘Rotterdam’ isn’t 
ated Meter, is used for product control, es- Pag the ee of beta rays by swearing. Rotterdam is a city.” 
> he pecially in the petroleum and petro- the wedge plus the unknown sample “All right. Then I hope the candy’ll 
was chemical industries, where lag time be- equals that by the fixed absorber, and Rotterdam teeth. 
An- tween sampling, testing, and action to a ea i 
change the control is all important. pce a 
das Hydrogen/carbon ratio in the com- 
- for position of a product such as aviation 
any and other fuels, is a good indication of 
estic the properties of the fuel, and may be 
Hen- ysed to control quality of output, it is 
has claimed. The only accurate method 
— used heretofore is the analytical com- 
“die bustion method, requiring a half day 
an and very precise and accurate manipu- 
Stion lation, giving a “statistical probable 
ager, error” of about 0.05 weight per cent of 
ears, hydrogen. It is claimed that the new 
acific method results in a corresponding error 
erger of only 0.02 weight per cent of 
er of hydrogen. 
ff of Method and apparatus were devel- 
oped by Drs. R. B. Jacobs and L. G. 
Lewis of the engineering research de- 
partment of Standard Oil (Indiana). 
The company has licensed Central Sci- 
entific to manufacture and sell the in- 
strument. The radiation source is 
shielded to avoid any dangerous stray 
radiation that might injure personnel 
or any object nearby; the rays pass REMOVES 
outward equally in two diametrically DESTRUCTIVE 
opposite directions. One ‘stream’ ABRASIVES 
passes through a fixed absorber unit 5 
and enters a beta ray detector. The ray 
in the opposite direction passes 
through a sample cell, containing the 
been hydrocarbon to be analyzed, thence to 
na a wedge-shaped absorber before enter- 
= ing the other beta ray detector, and a 
er ger 
BETA-RAY H/C METER —— ee 
‘ and Schematic Diogram aa 
Pack- a ae VIBRATING SHALE SHAKER 
i a cigs and SAMPLE MACHINE 
nce is a |} es Ere 
Tech- Leto Ray Pevensie For results, you can count on Thompson. This Vibrating Shale 
Foun- >? Wedge Shaker and Sample Machine is proving itself in the field as one 
ieties. of the finest built. It rates high for ECONOMICAL OPERA- 
™ pooh oc TION, PROVEN PERFORMANCE and for SAVING DRILL- 
ss — ING COSTS. The Thompson Shale Shaker is tops for re-condi- 
tioning mud and removing shale and abrasives and you'll know 
ol ies MORE about drilling formations because Thompson’s famous 
| SAMPLE MACHINE is standard equipment on these machines. 
| ALSO MANUFACTURERS OF THE FAMOUS THOMPSON ROTATING SHALE SEPARATOR 
goa Detector 
; SOLD ONLY 
poets i——— TOOL CO. 
FIG, 1. Central Scientific Company’s new VareSy Sees _ IOWA PARK, TEXAS 
ith Beta Ray H/C meter. 
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AINTI= CORROSION 
CHEMICALS 


Wherever metal meets crude, brine or water... 
Visco Anti-Corrosion Chemicals are the positive 
way to trouble-free operation. Whether your cor- 
rosion problems are in surface or sub-surface 
production equipment, pipe lines, refineries, gaso- 
line or recycling plants... there are proper Visco 
Chemicals for the job... backed by Visco Field 
Service Men who can give you experienced consul- 
tation on your particular corrosion problems. 


Pp ¢d- 
Opucts 
*OUstoy, TEXAS 





The Blue Drum with the Yellow Head — 
Sure Sign of Positive Corrosion Protection 


CALL YOUR VISCO FIELD SERVICE MAN FOR INFORMATION AND ACTION 
CALIFORNIA Telephone NEW MEXICO _ telephone TEXAS (continued) Telephone 


moran eae poe vn Hobbs 3-5922 Lubbock 5-8938 
ee , 965 Odessa 6-9802 

Oxnard 6-4442 OHIO Tyler 4-7962 
COLORADO Toledo Klondike 7011 Wichita Falls 3-7884 

Sterling 979-R 
ILLINOIS OKLAHOMA WYOMING 

Olney 2-6441 or 2-8271 Duncan 1589 Casper 3-5111 

‘ * * * 
manees Oklahoma City Trinity 8-3192 CANADA 
cPherson 1815 or 792 Sapulpa 2872-M2 ' tb 

Russell 530 or 850 Seminole 532 Calgary, Aone on 
LOUISIANA VENEZUELA, S. A. 

Lake Charles 3151 TEXAS Caracas 3-3070 

Ruston 2364 Alice 4-5562 * * * 
MISSISSIPPI Corpus Christi 5-0222 LABORATORIES 

Hattiesburg 5353 El Campo 407 Sugarland, Texas 230 

Picayune 70 Houston MA 5157 Long Beach, Calif. 2-1677 

VISCO PRODUCTS COMPANY 
INCORPORATED 


2600 Nottingham at Kirby 
Houston 5, Texas z Telephone MAdison 0433 


CONSISTENTLY EFFICIENT OIL FIELD CHEMICALS 
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New Machinery and Supplies 





Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 






Circle corresponding letter or letters on reply card 


(A) GRAVITY RECORDINGS 


A gravitometer that transmits accurate 
specific gravity recordings of liquids at 
any distance has just been announced by 
the American Recording Chart Company. 
According to the manufacturer, the new 
Arcco-Anubis Metameter recording and 
transmitting liquid gravitometer combines 
the mechanism of the standard Arcco 
Liquid Gravitometer with a metameter 
telemeter transmission system, which 
records and transmits the specific gravity 
record to control room or other remote 
location. 


Circle letter (A) on reply card. 
(B) CHAIN SAW 


A new chain saw — lighter in weight 
... faster cutting...easier to handle — 
has been anounced by Homelite Corpora- 
tion. Designed for every type of fast, 
money-saving cutting, the new 22 Ib, 3.5 
brake horsepower Homelite Model 17 
chain saw makes land clearing or produc- 
tion cutting a much more profitable oc- 
cupation .. . enables one man to do all the 
cutting in less time and with less effort 
than ever before. Features include: Auto- 
matic clutch, all-angle diaphragm carbure- 
tion, positive chain lubrication, quick 
starting, weather-proof ignition, simple 
design, etc. Straight blades are available 
in sizes from 15 to 36 in. 


Circle letter (B) on reply card. 


(C) OFFSET MACHINES 


A newly designed line of Reed offset 
forming machines has been announced by 
Reed Engineering Company. These ma- 
chines are used for joggling or offsetting 
the end of tank shells and pipes for sub- 
Sequent assembly of welding heads or 
other shells. The joint thus produced pro- 
vides an excellent back-up for automatic 
welds and greatly facilitates assembly of 
the parts involved. The new style turn- 
table permits rotation of the work. 


Circle letter (C) on reply card. 


Reed offset forming machine. 


(D) MOTORS 

A motor with numerous new features 
and conforming in every particular with 
NEMA specifications is announced by U. 
S. Electrical Motors Inc. One outstanding 
feature is its complete drip-proof design, 
which offers splashproof protection with- 
out increased cost. The frame is solid, one- 
piece cast iron and the stator is pre-wound. 
Frame sizes 182-184 are now available. 
The motor is built more compactly so 
that the same horsepower can be em- 
bodied in less space. Air intakes are ar- 
ranged as to prevent intrusion of water, 
yet allow liberal air flow. 


Circle letter (D) on reply card. 
(E) FOUR-WAY VALVE 


A new gasket mounted, solenoid oper- 
ated, 4-way valve, that is fully shock re- 
sistant, has been developed by Rivett 
Lathe and Grinder, Inc. Impact and shock 
are eliminated by the use on the valve 
spool of a scalloped design, which opens 
or closes gradually increasing or decreas- 
ing areas to the ports as the spool is moved 
left or right. Metering grooves built into 
the spool, plus a choke block assembly to 
control the speed of the spool, aid in 
i the flow to enter and leave the 
vaive. 


Circle letter (E) on reply card. 


(F) REAMER CUTTERS 


Good results are being reported from 
West Texas and New Mexico where the 
Security Engineering chert-type reamer 
cutters are now in use, the company re- 
ports. The new cutters are designed 
especially for reaming hard abrasive for- 
mations such as hard sandy limestone and 
chert where rock bits frequently lose gage 
before their drilling rate is materially re- 
duced. Cutters contain six wide helical 
rows of teeth, each of which has two 
longitudinal grooves filled with Tungsten 
Carbide hardfacing. 


Circle letter (F) on reply card. 
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(G) TRANSIT MIXERS 


The Transo division of Le Roi Company 
is now offering a wide range of new mixer 
and agitator models for truck or skid 
mounting that will insure low operating 
costs. The new mixer line ranges from 3 
to 6% yd in capacity. The seven sizes 
represent the most complete job rated 
range offered by any transit mixer manu- 
facturer according to Sedgwick. The 
patented drum drive with its planetary 
reversing transmission is an exclusive fea- 
ture of this fine line of mixers. 


Circle letter (G) on relpy card. 


(H) EMOLLIENT 


A new emollient and skin protective 
salve has been placed on the market by 
the S. D. Day Company. It is recom- 
mended by its manufacturer for those 
whose skin may be exposed to the toxic 
effect of fumes encountered in application 
of corrosion control coatings. Called 
Formula 291, it contains lanolin com- 
pounded with other special ingredients. 


Circle letter (H) on reply card. 


(1) DRILL UNITS 


Rockwell Manufacturing Company an- 
nounced that its air-powered hydraulic 
drill units will be marketed under the 
“Rockwell” trademark. The drill units are 
self-contained air-powered, hydraulic-con- 
trolled packaged power units for single- 
purpose, high production machine tool 
applications. They have in the past been 
marketed under the “Delta-Milwaukee” 
trademark. 


Circle letter (I) on reply card. 


(J) MOTORS 


Two 1500-hp_ Electric Machinery 
Manufacturing Company weather-pro- 
tected motors have been installed at the 
Vancouver, B. C., refinery of Imperial Oil. 
Each motor is enclosed by a removable 
steel hood. Steel plates on the ends of the 
hood may be removed for access to the 
bearings, filters, oil ring inspection hole, 
etc. Ventilating air for these units is 
brought in through screened openings in 
such a way that air-borne particles of 
dust and moisture are dropped or filtered 
out. 


Circle letter (J) on reply card 


(K) TRACTOR-SHOVEL 


The Frank G. Hough Company has an- 
nounced two pieces of accessory equip- 
ment to increase usefulness of its Model 
HM 4-wheel-drive “Payloader” Tractor- 
Shovel to many users. One of these is a 
wide pusher plate of heavy rolled steel 
for rear-mounting. This pusher plate also 
includes a retractable towing link, so that 
this big 1% cu yd tractor-shovel can tow, 
haul, or skid loads. 


Circle letter (K) on reply card. 


E-65 

































































































New Equipment 


(L) WORKING HEIGHT 
A new working height of 80 j (Q) SNU 
J In, for 
all of its foot-operated Big Joe models A new 
is now provided for unloading purposes designed 


. by the Big Joe Maufacturing Company, noise fron 
‘ This new height range will greatly jp, — with cons 
crease Big Joe’s capacity for simplifying nounced b 
| materials handling operations in practi. petroleum 
| cally every type of industry. Removal series incl 
| of bulky and heavy dies from shelf to incorporat 
| press, heavy motors from ceiling to floor, and constr 
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cumbersome warehouse materials from including 
tier to ground, etc., are just a few of ent 
Set the new uses for the new high workin cal, and 
= ae | capacity. 8 at _ 
ier. laa ii ulsatio 
vie Circle letter (L) on reply card. v epress0 
r charges, 4 
(M) PIPING TRANSFER BLIND rotary blo 
A new blind designed to increase the Circl 
safety and simplicity of mechanical blind. IR) H 
: ing operations in fluid product pipin p 
A tremendous variety of transfer systems has been introduced by A comy 
. ae Rockwell Manufacturing Company. Be. H meter. 
fluid mixing needs are lieved to be the first major innovation ~ by pi 
ably handled by the com- of its type since positive blinding was been anno 
first developed nearly 20 years ago, the Inc. It rey 
~ Series C plete line of Eastern Mixers. Rockwell blihd consists of two straight- meter to 
Side Entering Mixer : way Nordstrom valves butted together in combinati 
Size and power of mixers series and operated in unison through a ranges. Its 
: common linkage. A bleeder valve is sit- scale to 
are flexible to help solve uated between the two Hypreseals and ff panded o 
is also operated through the same link- range Or 
your problems. For com- age in such a way that when the two recorded | 
: ; block valves are turned to the closed Circuits © 
plete information and position the bleeder is automatically in three | 
engineering data, write for opened. instantly 1 
oa Circle letter (M) on reply card. turbing p 
Eastern Fluid Mixing Cata- Circ! 
logs. Eastern engineers are (N) — pereerengy (S) POL 
Fires in vinyl chloride, a highly vola- 
always available to work tile chemical used in the plastics indus- A new 
try, can be extinguished effectively with which pre 
out your complex mixing dry chemical fire equipment, according sistance t 
to preliminary tests made by Ansul the marke 
problems with you. Chemical Company. Tests indicate that Cyanamid 
vinyl chloride may have a fire intensity was mad 
approximately three times greater than Ninth Ai 
liquid propane under corresponding con- Managem 
ditions of pressure and temperature. Be- Plastics 
cause of this, Ansul engineers recommend Industry, 
that three to four times more dry chemi- 41ll isa 
cal equipment be used than that required modified 
to extinguish the liquid propane fires. moted an 
Circle letter (N) on reply card. ial a 
irc 
(O) TRACTOR 1) IND 
Marking its fiftieth year of manufac (T) 
ture of track-type tractors, Caterpillar a - 
Tractor Company has announced a new Ine-“A — 
oo VB-WT 150 hp D8 tractor. Incorporating in- motor lif 
urbine Mixer creased horsepower, weight, and engineer- tion, and 
ing advancements, which contribute to decreased 
increased production at lower operating the West 
cost, the new D8 is the latest develop- The Life 
ment in the crawler field. A Caterpillar tion, bett 
built diesel engine with an output of 185 and bette: 
hp operating at governed speed of 1200 lion is q 
rpm powers the new D8. co 
; ndar 
Circle letter (O) on reply card. three en 
cool 
(P) SILICONE DEFOAMER pd 
Verification of the relative non-toxicity 
of a new silicone defoamer, Dow Corning (U) WH 
Series A Antifoam AF emulsion, was seen in 4 : 
Side Pe Mi recent announcement that the Food & Savill 
ae Drug Administration would permit its tst_ bras: 
use in all but “standardized” foods. A er see 
basic feature of the new 30 per cent sili- ompany 
cone emulsion is its ease of application. announce 
Designed for direct dispersion in the he ae 
foaming media, it eliminates much of the hold abo 
| N D H) S T r | bt S | N C preliminary measuring, mixing, and get _ ligt 
9 ° eral delay formerly required. athe o 
Dept. E, Regent St., Norwalk, Cona. Circle letter (P) on reply card. tig 
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(a) SNUBBERS 


A new and improved snubber series, 
designed for more effective control of 
qoise from internal combustion engines 
with construction design has been an- 
nounced by Burgess-Manning Company, 

troleum-chemical division. The new 
series includes a total of 10 models that 
incorporate all the latest design features 
and construction for better performance, 
including explosion resistance. Designed 
for noise control in the petroleum, chemi- 
cal, and industrial fields, the snubbers 
have been designed to effectively reduce 
ylsation and roar of engine exhausts, 
compressor intakes, vacuum pump dis- 
charges, and suction and discharge of 
rotary blowers. 


Circle letter (Q) on reply card. 
(R) pH METER 


A compact, panel-mounted automatic 
pH meter—able to be serviced in min- 
utes by personnel right on the job—has 
been announced by Beckman Instruments, 
Inc. It represents the first industrial pH 
meter to accommodate virtually any 
combination of recorder and meter 
ranges. Its circuit allows the recorder pH 
scale to be shifted up or down, ex- 
panded or compressed. The entire pH 
range Or aS few as 3 pH units can be 
recorded full-scale on the recorder chart. 
Circuits of the new meter are designed 
in three “plug-in” units, which can be 
instantly replaced by spares without dis- 
turbing panel connections. 


Circle letter (R) on reply card. 
(S) POLYESTER RESIN 


A new polyester resin, Laminac 4111, 
which provides far greater chemical re- 
sistance than any similar-type resin on 
the market was announced by American 
Cyanamid Company. The announcement 
was made in a paper delivered at the 
Ninth Annual Exhibit, Technical and 
Management Conference, Reinforced 
Plastics Division, Society of the Plastics 
Industry, Inc., held recently. Laminac 
4111 is a low viscosity styrene monomer 
modified polyester resin and can be pro- 
moted and catalyzed for low temperature 
or atmospheric curing conditions. 


Circle letter (S) on reply card. 
(tT) INDUCTION MOTORS 


A new induction motor — the Life 
Line-A — designed to offer users longer 
motor life, greater flexibility in applica- 
tion, and higher reliability as well as 
decreased size has been announced by 
the Westinghouse Electric Corporation. 
The Life Line-A has improved ventila- 
tion, better insulation, a more efficient 
and better protected bearing, and in addi- 
tion is quieter and smaller per horse- 
power, conforming to the new NEMA 
standard dimensions. It is available in 
three enclosures: Totally-enclosed fan 
cooled, and dripproof. 


Circle letter (T) on reply card. 


(U) WIRE CONTAINER 


Scovill Manufacturing Company is the 
first brass company to package its cop- 
Per-base-alloy wire in Continental Can 

ompany’s “Payoffpak” container, it was 
announced by C. P. Goss, vice president 
in charge of mill sales. These containers 
hold about 300 Ib of brass wire, which 
in the lighter gages are equivalent ot 411,- 

t, or more than 77 miles of wire. 
Goss said the new container gives wire 
ormers many new advantages. Among 


them are, he said, long production runs as 
each continuous coil is about eight tifnes 
longer than present ones. 


Circle letter (U) on reply card. 


(V) END-BOX WRENCHES 


J. H. Williams and Company line of 
open end-box “Superrenches” now em- 
bodies a completely new conception in 
wrench proportions. A redistribution of 
weight has created exceptional balance 
through slimmer heads, longer and nar- 
rower handles. These improvements make 
this line of wrenches mor ecomfortable 
to work with and difficult and confined 
quarters. Both heads have same size 
openings in a rang of sizes from % to 
1% in. 

Circle letter (V) on reply card. 


New Equipment 
(W) SIGNAL TRANSMITTER 


Hagan Corporation announces that its 
widely known ring balance meter now is 
available with a specially designed pneu 
matic signal transmitter. This makes the 
instrument readily adaptable to a wide 
variety of remote metering and control 
applications, which include control in- 
stallations requiring reset, remote adjust 
able set point and rate action. The trans- 
mitter is actuated. by movement of the 
pen arm or indicator follower of the 
Hagan ring balance meter, without intro- 
ducing any perceptible load on the sens- 
ing element. Movements are transmitted 
to a baffle which moves about a fixed pivot 
to throttle air discharge from control! 
nozzle. 


Circle letter (W) on reply card. 











Quachrom Glusocate*. 
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Write on your company letterhead for information on 
Quachrom and other Organic Glucosates. 
Request special literature on your 
particular water 
problem. 


To obtain more information on products advertised see page E-63 


QUACHROM 
GLUCOSATE * 


The toughest corrosion problems in cool- 

ing water systems are readily controlled with 
Haering’s Quachrom Glucosate*. Quachrom Glucosate* is 
constantly used in the Petroleum Industry to prevent unnec- 
essary shutdowns due to waterside corrosion. Longer 
equipment life and lower maintenance costs result from 
Quachrom Glucosate* control. No other corrosion 
inhibitor can rival the long outstanding record of 


Vv 
“ 


FE REG. U.S. PAT. OFF 


WATER ANALYSTS . CONSULTANTS . MANUFACTURERS 
GENERAL OFFICES 
alelatelalelel(-MeicehitelaP 


SAN ANTONIO, TEXAS 
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New Equipment 


(X) FILTER SYSTEM 


A new filter system designed for pipe 
line pumping system has been installed 
on the 718-mile Trans Mountain pipe line 
carrying crude oil from Western Cana- 
dian fields to refineries on the Pacific 
Coast. System of fuel filtration to be used 
was developed by Winslow Engineering 
Company, to burn crude oil of varying 
specifications in standard model diesel 
engines. Filter system is a series of jack- 
eted Winslow filters of increasing density 
with elements treated for removal of mois- 
ture and solid particles and the neutraliz- 
ing of dissolved sulfur compounds. 


Circle letter (X) on reply card. 


(Y) TEST SEPARATOR 

A new test separator, Model 24WT- 
0206S, is now being produced by Oil 
Metering and Processing Equipment Cor- 
poration. The new model is 24 in. OD by 








6 ft seam to seam (shell length) and has a 
maximum rated working pressure of 230 
psi. Rated capacity of this unit is 1200 
BPD of oil, 600 BPD of water, and 5.0 
MMSCFD of gas. The new unit will 


separate the well fluid into the three phases 
of oil, gas, and water and meter any one 
or all three of these fluids. The fluids can 
be discharged separately or can be re- 
combined before being discharged. Unit 
is skid mounted for permanent or semi- 
permanent installation. 


Circle letter (Y) on reply card. 
(Z) ELECTRIC MOTOR 


Sterling Electric Motors, Inc., an- 
nounces availablity of the new Klosd nor- 
mal speed electric motors, in frame sizes 
182 and 184. These new, smaller motors, 
incorporate new National Electrical Man- 
ufacturers Association (NEMA) approved 
standards that specify more horsepower 
from the volume of space occupied. In ac- 
cord with these requirements, Sterling 
engineers have designed a streamlined, 
compact drive which is fully protected. 
More than 50 per cent of the inactive space 
in previous designs has been eliminated, 
creating a smaller, more compact motor, 
the company reports. 


Circle letter (Z) on reply card. 
(AA) DISTRIBUTING PANS 


Cast iron, open-top water distributing 
pans for use on stacks of National cast 
iron cooling and condensing sections are 
announced by The National Radiator 
Company. Pans are recommended when 
(1) cooling water is dirty enough to clog 
spray nozzles excéssively, (2) when spray 
is objectionable at near-by buildings, or 
(3) will corrode near-by equipment. Pans 
are designed for a maximum flow of 40 
gal per minute through bottom holes. 
They fit on top of a stack of cooling sec- 
tions without fasteners. 


Circle letter (AA) on reply card. 











In This Plant Nicholson Traps 


SAVED 107 IN STEAM COSTS 





Type AU 





Chief Engineer H.F.D. stated, after Nicholsons replaced me- 

chanical traps in his plant: “Saving in steam waste cut our fuel 

cost at least 10%. Yet application temperatures were up 30°-40°. 
And relief of all air binding effected faster warm-up.” 


Operate on lowest temperature differential; 2 to 6 times 
average drainage capacity; maximum air venting. For other 
advanced Nicholson features send for Bulletin 853. 





5 TYPES FOR EVERY APPLICATION, process, heat, 
power. Sizes %4” to 2”; pressures to 250 Ibs. 






Bulletin 
853 


217 Oregon St., Wilkes-Barre, Pa. 








US NICHOLSON SV 





TRAPS -VALVES : FLOATS 
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(AB) RECORDER 

Southwestern Industrial Electronic, 
Company has announced development of 
the PRO-11-10 recording oscillograph, 





2. 


| 


The PRO-11-10 is equiped with 50 SIE 
precision galvanometers mounted in two 
25 element blocks. Accommodating 10-in, 
paper and offering a wide range of paper 
speeds, the PRO-11-10 can be used with 
any type system. The unit is contained in 
a welded almuminum case equipped with 
a carrying handle and a watertight cover, 


Circle letter (AB) on reply card. 
(AC) POLYESTER RESIN 


A new polyester resin, Laminac 4111, 
said to provide greater chemical resistance 
than any similar-type resin on the market 
was announced by American Cyanamid 
Company. Laminac 4111 is a low viscos- 
ity styrene monomer modified polyester 
resin and can be promoted and catalyzed 
for low temperature or atmospheric cur- 
ing conditions. 


Circle letter (AC) on reply card. 
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ENGINEERED LUBRICATION 


JET-LUBE APPLICATOR forces con- 
tamination from your tool joints 


and replaces with clean lube. 
Cuts in half lubricant normally 
used. Full coverage of each 
joint. Simple, fast, clean and in- 
expensive. Fully guaranteed. 


Order through your supply store 
or send for complete details 


INC. 
7362 W. BEVERLY BLVD.,LOS ANGELES 36 
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13 STRATEGICALLY 
LOCATED OFFICES 


place the world’s largest, 

most experienced weld inspec- 

tion organization at your command 

—quickly. Industrial X-Ray’s exclusive, 

highly portable equipment (result of 13 years’ 

intensive research, application) gives you 

economical protection against faulty welding, 

with no loss in production time. For further as INDUSTRIAL X-RAY ENGINEERS 
information on proven weld control that saves you ; eect 
time, money and trouble—write for our folder. i 115 Belmont Ave.N. Seattle, 2 Wash. 


GOING FISHING? .. CALL YOUR FRIEND! 


AT ITS BEST 
IN HOUSTON 


One thousand air-conditioned rooms... 
four great restaurants ...1,000-car garage 
.--ideal entertainment and convention 
facilities. Rates from $4.50 single and 
$6.50 double. 


B. F. ORR, Management j ze S y ® =‘h “ae J ® Competent Operators 


Better PIPE_TOOLS 


® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

® Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 


Ne] 


f\( 

\ Need Drilling 
Bumper Subs & 
Bumper Safety 


Joints? 
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“Reversible,” “Standard” and “Ideal’’ types 
in all sizes. Jaws are drop forged from = 
special steel, are carefully milled, heat contact ACME! 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are Oklahoma City 
proof-tested to 24 catalog strength (1,200 1037 S.E. 29th St. 
Ib. to 40,000 Ib.). “Reversible” Jaws give Phone MElrose 7-2426 
double jaw life. “Standard”’ Jaws have ex- Wichita Falls, Texas 
tra bearing on the handle and forged-in 4 miles —— 
chain guides. The “Ideal” Tongs have V oO” "Phone ae 
shaped teeth for a sure grip on 


f sieksbe for. irregular shapes — fittings, etc. Affiliated Company 
GREAT BEND 


eimced FISHING TOOL CO. 
ARMSTRONG BROS. TOOL CO. West 10th St. 

RE “The Tool Holder People” Great Bend, Kansas 
5231 W. ARMSTRONG AVENUE « CHICAGO 30, ILL. Phones 7810 - 7819 
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Trade Literature 





Publication will 
be sent free. 


(AD) CONDUCTIVITY TESTER 


Bulletin 2B, published by Associated 
Research, Inc., four pages in three colors, 
describes Model 269 Vibrotest and its 
applications: A newly-designed instrument 
for measuring conductivity of hospital op- 
erating-room floors, personnel and equip- 
ment in accordance with National Fire 
Protection Association recommendations. 
Believed to be the only instrument avail- 
able capable of making tests in accordance 
with NFPA recommendations, Model 269 
Vibrotest is suitable for use to measure 
conductivity of floors, personnel and 
equipment in ordnance plants, chemical 
plants. 


Circle letter (AD) on reply card. 
(AE) HOES 


Large illustrations, featuring all sizes of 
Lorain hoes, highlight a new 15-page pic- 
ture booklet recently published by The 
Thew Shovel Company. It covers the en- 
tire Lorain line, from the new %-yd model 
MC-104 to the 2-yd model 820, using job 
photos to graphically illustrate the “how 
and why” story of hoe application. Shown 
are the new, extra long booms and sticks 
adapted for extra deep digging, for the 
%-yd Lorain TL-25’s and the 1-yd 
Lorain 50’s. 


Circle letter (AE) on reply card. 


(AF) SKIDDING TOOL 


An 8-page folder designed to help log- 
ging men keep production costs in line has 
been issued by LeTourneau-Westinghouse 
Company. Called “New Tools for Log- 
gers,” it describes and illustrates machines 
specifically designed to give the logger 
high speed with rugged power —two 
models of the Tournarch, and the Tourna- 
skidder. In its two pages on the Tourna- 
skidder in action, it presents it as a tool 
ideal for skiddine and bullcooking, and 
calls attention to Tournarch features. 


Circle letter (AF) on reply card. 


(AG) AIR REDUCTION 


A 4-page folder has just been produced 
by Air Reduction covering in detail the 
features of the new Aircospot process and 
equipment. This inert gas-shielded spot 
welding gun which welds from one side 
only and without the need for back-up 
plates, is completely described with illus- 
trations, physical, and electrical specifi- 
cations and operating data. 


Circle letter (AG) on reply card. 
(AH) PRESSURE GAGE 


A most comprehensive 124-page cata- 
log on pressure gages, gage accessories, 
and gage engineering information, has 
been published by Manning, Maxwell and 
Moore, Inc. Supplemented bv photographs, 
line drawings, and dimensional drawings, 
the new catalog is sectionalized by prod- 
uct lines and includes a “Contents,” nu- 
merical index, alphabetical iadex, selector 
tables, for both the line of Ashcroft Dura- 
gauges and Ashcroft quality gages. 


Circle letter (AH) on reply card. 
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(Al) STEAM HOSE 


Every type of steam hose application is 
covered in a new bulletin released by 
Quaker Rubber Corporation, Division of 
H. K. Porter Company. The company’s 
complete line of steam hose and their 
uses are described fully in this new, four- 
page bulletin. Cross section and cut-a-way 
photo show the various types of con- 
struction. 


Circle letter (AIT) on reply card. 
(AJ) COUPLING 


Adoption of the Fuller torque converter 
coupling as the power transmission link in 
a number of industrial machines is re- 
ported in a progress summary just issued 
by the Fuller Manufacturing Company. 
Reason given for growth in installations 
of this new drive unit is the fact that it 
answers the need for a power transmission 
offering advantages of automatic torque 
multiplication to many types of work 
vehicles. 


Circle letter (AJ) on reply card. 


(AK) DRILL PIPE SLIPS 


Web Wilson Oil Tools, Inc., has pub- 
lished a leaflet on its rotary drill pipe 
slips. It is claimed these drill pipe slips 
are ruggedly strong for heavy duty service, 
yet light in weight with short handles for 
easy operation on the derrick floor. Spring 
U-bolt hinge pins equalize the strain on 
the slip segments when spinning under 
load in the rotary table. 


Circle letter (AK) on reply card. 


(AL) LIQUID LEVEL 


Twenty-four page Bulletin 1160 de- 
scribes a dozen different Minneapolis- 
Honeywell Regulator Company systems 
for measuring and controlling liquid level. 
Brief general sections discuss measure- 
ment, transmission, and control. Also dis- 
cussed is handling of difficult liquids. In- 
cluded is two-page tabulation of 12 sys- 
tems for quick comparison. 


Circle letter (AL) no reply card. 


(AM) FUEL OIL HEATERS 


A new bulletin on fuel oil heaters has 
been prepared by The Griscom-Russeli 
Company. It describes two types of these 
G-R units: Twin G-Fin section with longi- 
tudinally-finned heat transfer elements, 
and Type B tubular heater; and explains 
the details of design and features of both 
types, with sectional views, illustrations 
of installations, specifications, and dimen- 
sion tables. 


Circle letter (AM) on reply card. 
(AN) EXCAVATOR 


A brand new catalog describing its im- 
proved 15-ton lift capacity, % cu yd dip- 
per capacity 205 excavator has been re- 
leased for distribution by Koehring Com- 
pany. The eight-page, two-color catalog 
is illustrated with 25 photos and diagrams 
and featuring brief, concise text matter. It 
describes heavy-duty operating features of 
the 205 when equipped as a shovel, hoe, 
crane, or dragline. The unit is available 
either crawler mounted or on a truck bodv. 


Circle letter (AN) on reply card. 


THE PETROLEUM ENGINEER, March, 1954 


(AO) SPLIT ROLLER BEARINGS 


Cooper Split Roller Bearings Corpora. 
tion has published a 2-color bulletin ep. 
titled “Cooper Split Roller Bearings,” Th. 
new bulletin is profusely illustrated ang 
contains 16 pages. Components of Cooper 
split roler bearings are split right down to 
the shaft, and the bearings may be gq 
plied where it is impossible to mount cop. 
ventional type solid ball or roller bearings, 
the company reports. 


Circle letter (AO) on reply card, 


(AP) HYDRAULIC JAR 


A new 6-page graphically illustrateg 
folder on the Bowen Company of Texas 
ITCO hydraulic ar showing its construc. 
tion, operation, and uses is now available. 
A list of the tool’s unique advantages, its 
design and principles of operation are ex. 
plained with specific recommendations for 
various types of service. 


Circle letter (AP) on reply card. 


ene 


(AQ) GASKET COMPOUND 


A leafiet on Led-Plate, an anti-size 
thread and gasket compound, has beep 
made available by Armite Laboratories, 
This type compound is said to be highly 
impregnated with pure lead in permanent 
suspension. It will penetrate the minute 
interstices of the thread surface, forming 
a tenacious armored coating that actually 
plates the thread so that galling can never 
occur. 


Circle letter (AQ) on reply card. 
(AR) STOCKPILE LOADER 


A colorful new catalog on the Athey 
Force-Feed HiLoader is now available to 
equipment users, from Athey Products 
Corporation. The well-illustrated 8-page 
booklet shows the HiLoader on a variety 
of apnvlications and details the many fea- 
tures that give high production. Actual 
job data is presented to prove HiLoader 
performance. 


Circle letter (AR) on reply card. 


(AS) PUMPS 


Fluid Packed Pump Company has pub- 
lished a bulletin entitled “Oilmaster,” a 
report on the Oilmaster Hydra-Rod pump. 
The mimeographed bulletin is illustrated 
with diagrammatic drawing of the pump 
and an application data sheet in the back 
for selection of the rod pump. The Hydra 
Rod pump is used most successfully in the 
heavy oil areas. 


Circle letter (AS) on reply card. 


(AT) MICROWAVE SYSTEM 


A 35-page bulletin entitled “Pipeline 
Microwave Systems,” published by Radio 
Corporation of America is now available. 
The thoroughly illustrated, wire bound 
bulletin, describes RCA equipment ani 
tells how it works. It tells how pipe line 
operation has made use of microwave, and 
how microwave has improved this oper 
ation. 


Circle letter (AT) on reply card. 


(AU) CONSOLIDATED RIG 


The Ideal Consolidated Type 110 mg 
rated at 1100 hp for medium-to-deep drill 
ing is presented in Bulletin 404 by Th 
National Supply Company. Included 
this 20-page, 2-color, booklet are matj 
illustrated construction and_ operating 
features, specification tables, and larg 
dimensional diagrams of the rig. 


Circle letter (AU) on reply card. 
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The Economics of United States and World Oil, E. Ospina- 
Racines, third edition, published 1953, Colombia, South America. 
Price $5. Pages 201. 


This third edition of World Oil Economics by E. Ospina-Racines 
is, like the other two, full of statistics, graphs and maps. It is a 
comprehensive survey and from these multiple facts, the author 
draws conclusions which are open to discussion. If any one else 
has carried out a more ambitious compilation of supply and 
demand factors in world petroleum economics, it has not come to 
ow attention. A number of interesting formulas for estimating 
the future of the world petroleum industry are advanced. 

The former editions, leather bound, sold for $25. This year a 
paper cover, plastic binding edition is sold for $5. Text is mimeo- 
graphed, other material printed. 


» Geology of the Thomasville-Woods Lake Area, Eagle and Pit- 
kin Counties, Colorado, October edition of the Quarterly of the 
Colorado School of Mines,,Golden, Colorado. Pages, 76. Price, $1. 

Complete with 38 illustrations and a folder of maps, this book 
was written by Dr. Ian H. Mackay, geologist of the California 
Standard Company, Calgary, Alberta, Canada, and published by 
the Department of Publications at Mines. Several members of the 
Mines geology department assisted Dr. Mackay with his work. 

The area covered in the report is a sparsely-settled, ranching 
section between Glenwood Springs and Leadville. The author’s 
purpose was to map and interpret the geological formations and 
to explore the area for economic possibilities for industry. 


) The Rotary-Drilling Contracting Industry in the Mid-Continent 
Area and Related Bank Financing, by Earl L. Beard, Jr., publisher: 
National Bank of Tulsa, Tulsa, Oklahoma. Price, $3.75. 
Pages, 134. 


Earl L. Beard, Jr., vice president of the National Bank of 
Tulsa, has done a competent and needed job on this volume which 
stresses the methods of making drilling contracting a profitable 





operation and gives methods of financing which are recommended 
in the hazardous drilling industry. The author goes into the back- 
ground of petroleum itself briefly and into the origin and develop- 
ment of the petroleum industry. The rotary drilling contracting 
industry is described and also the equipment used. 

Under “Problems and Hazards of the Industry,” the author 
discusses well spacing, unitization, proration, imports, depletion 
and intangible allowances, cost, insurance and the like. He also 
gives a good review of the drilling contract and, last, and prob- 
ably most important from the standpoint of this book, he explains 
how bank loans are obtained, the types of loans, appraisal, and 
the safeguards that must be taken by banks. The volume is di- 
rected especially to bankers and drilling contractors, but it also 
should be of interest to many others in the drilling industry. 


> Handbook of Industrial Water Conditioning, by W. H. and L. D. 
Betz, Gillingham and Worth Streets, Philadelphia 24, Pennsyl- 
vania. Fourth Edition. Pages, 250. Price, $3. 


This fourth edition offers a practical up-to-date text for reference 
or study. Although it is basically a technical publication, the sub- 
ject matter is presented in a direct, simple, and easy to understand 
form. With this handbook, one does not need specialized know!l- 
edge of water chemistry and engineering to understand the basic 
problems involved and the latest developments in water technology. 

The introductory chapters of the handbook deal with basic wate 
treatment processes such as aeration, coagulation, softening, etc. 
The following chapters are concerned with specific water problems. 


>» Glossary of Terms Used in Petroleum Refining, published by 
American Petroleum Institute, Division of Refining, 50 West 50th 
Street, New York 20, New York; 1953. Pages, 188. Price, $6. 


The API Glossary gives brief, general, and apt definitions of 
about 2000 words and phrases commonly used in refining. It 
should prove a handy reference for the tyro and uninitiated, such 
as newly hired secretaries, particularly in view of the excellent 
Pittman and Gregg outlines for the terms defined in the glossary. 

The compilers might have used more editorial discretion and 
energy. They simply lifted definitions; they did not attempt to im- 
prove on them. Given the opportunity to establish a definition for 
“petrochemicals,” they refuse thusly: “it cannot be defined.” 

Pronunciation key will be a mystery to more than 95 per cent 
of users. To learn how to pronounce “LPG,” almost all will have 
to master the American College Dictionary key: el pe je! 








POSITIVE OIL SHOW ‘IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure you don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 













Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


Send for illustrated brochure on how to de- 
tect and analyze petroleum in oil surface 
samples with ultra-violet. 


ULTRA-VIOLET PRODUCTS, INC. *=* 


Dept PE. 145 Pasadeno Ave South Pasadena, Calif 














TO: The Petroleum Engineer 
P.O. Box 1589 e¢ Dallas 


CHANGE MY ADDRESS, beginning with 
the 
FROM: 














TO: 




















THE PETROLEUM ENGINEER, March, 1954 


To obtain more information on products advertised see page E-63 





t GENERAL PURPOSE PUMPING 


Efficient, dependable pumps noted for endurance and 
high records of performance. They serve tank trucks, 
refineries, process plants and general industries — they 
will do an equally productive job for you. Series 3600 
pumps feature hardened helical pumping gears, high- 
lead bronze bearings, split packing gland, adjustable 
relief valve. Standard or special fitted models; pres- 
sures to 60 P.S.I.— capacities 40 to 300 G.P.M. 
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NEOPRENE TANK GASKETS NATIONAL TANK LEADS Fractu 


resists deterioration caused by: National Tank Company, in only 28 years, has Conflic 
1. Sour Oil produced many ‘firsts’ for bolted tanks .. . Rel: 


2. Aviation Fuels 1. The First “Long Base” oval hatch. — 


3. High Propane Content Oils 2. The First anti-channel drain baffle. Dril 
AVAILABLE WITH ALL ORDERS 3. The First extended cleanout box. Quant 
NOW! WORLDWIDE 4. The First Neoprene ringlet and washer. by D 

a. Domestically Through National Branches National Tank gave its assistance and knowledge in Drillin 
b. In Canada through National Tank Co., Ltd. building the API bolted Tank and Flange program. Flo 


¢. Export through National Supply Co., Export This is the present API 12-B Standard and Armed Bi 
a ae ‘ ig Fi 
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SIZES AVAILABLE FROM STOCK Digest 
65 Bbl. | 100 Bbl. 250 Bbl. | Lo 500 Bbl. | Lo 1000 Bbl. | 5,000 Bbl. wen 


130 Bbl. | 200 Bbl. | Hi 500 Bbl. | 2R1000 BbI.| 2000 BbI. | 10,000 Bbl. Dri 
195 Bbl. | 300 Bbl. 750 Bbl. 1500 Bbl. 3000 Bbl. REFII 
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